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THE PRICE OF GAS IN NEW YORK, 


—— 


Since our last issue there has been another modification of prices for gas 
in this city. On the Second of September the Manhattan reduced 
their prices to the following. On bills for less than 10,000 feet per month, 
$1.50 per thousand ; from 10,000 to 20,000 feet per month, $1.25 per thou- 
sand ; from 20,000 to 100,000 feet per month, $1,00 per thousand ; and for 
bills of over 100,000 feet, 75 cents. All the other companies promptly re- 
sponded by coming to the same figures. 

How far the reduction will continue it is not easy to predict ; but it would 
not be any more surprising to see gas sold at fifty cents a thousand than at 
seventy-five cents, for no one who is at all posted would think for a moment 
that gas of the excellent quality made in New York could be delivered at 
either price without a loss. 

It seems to be a question as to who can stand the loss the longest. 


AS SECOND CLASS MATTER. r 


THE SEVENTH ANNUAL MEETING OF THE AMERICAN 
GAS LIGHT ASSOCIATION. 
es 
As the time approaches for the Meeting in Philadelphia it is to be hope 
that every member will make arrangements, if possible, to be there, and be 
prepared to take part, either by presenting 
There should be no lack of good and valuable papers, 
expected that there will be. Oftentimes a short paper, stating a few practi- 
cal facts of the experience of some member, will lead to a more profitable 
and interesting discussion than a more scientific and learned one. 
In this connection we would allude to the proceedings of the Midland 
which will be found in another column. There are facts and 
figures given in the interesting paper by Mr. Darwin which every one of his 


papers or joining in the discus- 


sion. and it is not 


Association, 


brother managers were doubtless glad to hear. 

There is no good reason why just as frank and open a discussion should 
not take place in our Associations as occur in England, and the full benefit 
of the meetings will not be experienced until the mystery, the excessive 
caution as some may term it, 1s modified to such an extent that practical 
everyday details may be discussed without reserve. 

Every effort will be made by the local committee in Philadelphia to made 
this coming meeting one that no gas manager can well afford to miss, 

The committee consists of Messrs. Henry Cartwright, Thomas R. Brown, 
William Helme and William W. and these names are a sure guar- 
antee that every provision will be made for the comfort and enjoyment of 
the members during the three days of the meeting. Headquarters will be 
at the Girard House, on 9th and Chestnut streets. 
ingly favorable terms have been made for members ; 
quested that every member will be present, and, also, that those who do in- 
tend to come will notify the Secretary at an early day, in order that th 
committee may be made aware of the number to be present, and ample ac- 
commodations may be reserved for all. 

It is to be sincerely hoped that every individual belonging to the Associ- 
ation will do all in his power to make its Seventh Annual Meeting ‘ 
to none at home or abroad.” 

There are many topics of interest to be discussed, and no doubt there will 
be an ample variety presented. There is one matter, however, that should 
be taken in hand at once, viz., the collection and tabulation of "woking sta- 
tistics. We are aware that many a gas man thinks he knows more than he 
is willing to tell. But there are certain facts that ought to be known by all 
for the mutual benefit of all, and that might be mutually made known with- 
out harm to any one. Such facts should be collected by the Association for 
the benefit of the members. 


Goodwin, 


Special rates, on exceed- 
and it is urgently re- 


second 





[OrFic1aL NOTICE. | 
OrFicE AMERICAN Gas-LIGHT ASSOCIATION, } 
117 Broapway, N. Y. Crry, Sept. 15, 1879. " 
To the Members of the Association -: 
All members who intend to present papers to the October meeting in 
Philadelphia are requested to inform the Secretary by letter at an early day. 
Each member expecting to attend the meeting will confer a favor upon 
the local committee of arrangements, by notifying the undersigned of such 
intention at the earliest possible day. 
CHaruEs NEetrueton, Secretary. 
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{Communicated Article. ] 
Something about Exhausters and Naphthaline. 


By Freperic EGnNer. 





The value of the exhauster as part of the plant of a well-furnished gas 
works is unquestionable, and is generally thoroughly understood ; yet there | 
are works in this country, not to speak of other countries, in which the ex- 
hauster is nut used ; and it has happened to me several times that inquiries 
were made by parties intending to use an exhauster in the future, as to 
which would be the best and cheapest. 


This subject of exhausters ought tou be an interesting one to all gas mak- 
ers, therefore, the following paper may not be unwelcome to some of your 
readers. 

Exhausters may be divided into turee classes-—reciprocating, rotary, and 
steam-jet. Reciprocating exhausters are employed in many European gas 
works, while the various forms of rotary exhauster are generally preferred 
in American works, because the action of this style of exhauster is more 
steady throughout than the reciprocating variety ; although were a vacuum 
chamber employed in the inlet as well as the outlet end of the reciprocating 
cylinders, that style of exhauster would thereby be greatly simplified and 
improved. It is surprising that this has never been done. It 1s my humble 
opinion that suitable ‘‘ vacuum,” or sometimes called ‘‘ air chambers,” if 
placed on the inlet and outlet of the rotary exhauster, would entirely do 
away with the pulsations of the gas in the hydraulic main, about which we 
hear so much at times. The reason for this ought to be plain enough to 
all who will take the trouble to inform themselves as to the action of the 
“‘vacuum ” or ‘‘air chamber” in connection with improved pumping ma- 
chinery ; and the exhauster is after all only a pump. The steam jet is the 
most simple of all exhausters, and so far as taking off the gas and relieving 
the retorts from pressure is concerned, works as well as any. There are 
several styles of even this simple apparatus in the market. The usual gov- 
ernors will regulate this exhauster perfectly, principally because with this 
exhauster we have no ridiculous fly wheel on an engine, which, as I have 
pointed out in a previous paper, counteracts the governor, and does the very 
thing which the gas governor is intended to prevent. The steam jet is man- 
ifestly the cheapest as to first cost and maintenance. We require no engine 
to drive it, and it needs no repairs, no oil, and no attendance, and for small 
works, it would seem to be especially desirable, but for one very serious 
drawback, which, however, might perhaps be avoided. Now, why is this 
exhauster not more generally employed? This is a question which would 
be difficult for any one individual to answer. 


The following experience may shed some light on the subject, as well as 
be of interest to those who have never used the steam jet exhauster. We 
have two steam jet and one rotary exhausters at the works here, but use the 
steam jet only in case of a break down in the rotary or its engine. The 
reason why we do not use the steam jet constantly is this : Whenever we 
run the steam jet for any length of time, we find all the pipes about the 
scrubber and condenser closing up with naphthaline. There is no doubt 
about it. The steam jet seems to induce the rapid formation of naphtha- 
line, and hence we are obliged to use the rotary. One exhauster is placed 
directly after the hydraulic main, before either the scrubber or condenser. 
That is the best place to put the exhauster, if it be a rotary, because the tar 
which the gas carries with it at that point will amply lubricate the exhauster 
and save much oil and occasional annoyance. As the tar is carried with the 
gas in innumerable small globules, which in that condition are easily and 
thoroughly acted on by the steam of the jet, naphthaline is thus evolved in 
larger quantities than the gas can carry, and so when the gas reaches the 
condenser or scrubber the naphthaline is deposited. 

My experience is tnat the illuminating power of the gas is slightly in- 
creased whenever the steam jet is used. As we know that naphthaline is a 
rich hydrocarbon, aud bearing in mind the action of steam on tar, the rea 
son of this is self evident. It is more than likely that were our steam jet 
exhauster situated so as to act on the gas after it had passed the scrubber, 
the deposit of naphthaline would be greatly diminished and perbaps entirely 
stopped. It could not but be interesting to all the readers of the Journal if 
some of the gentlemen who have long used the steam jet exhauster would 
be pleased to communicate their experience in the matter. 


Norfolk, Va., Sept. 3d. 1879. 








Tue Gas Anatyst’s Manvau.—In speaking of this valuable little hand- 
book we omitted unintentionally to state that it is published by the well- 
known London and New York firm of E. & F. N. Spoa. This house has for 
several years made a specialty of books relating to applied science, including 
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Aitken’s Analyzer and Naphthaline. 
aa 
Fauximk, Sept. 2d, 1879, 
To the Editor of the AmMertcan Gas Licut JOURNAL : 

Sir : J have much pleasure in forwarding you herewith copy of letter re. 
ceived from Mr. Bell, of Gibraltar gas works, which I trust you will fayor 
me by inserting in your first issue. I think that this letter of Mr. Bell's 
proves, first, that the above process is a complete cure for the naphthaline 
nuisance. I have stated in your Journal more than once that this would b» 
the result. I should add that the gas is not desiccated, but is simply passed 
through the Analyzer, descriptions of which have frequently appeared iy 
your Journal, 2d. The results got by Mr. Bell prove that gas, when treated 
with my process, will carry forward naphthaline into the gas flame and there 
help to increase the illuminating power. This point I previously proved 
experimentally by passing gas over and through naphthaline after the gas 
had left the holder. 

3d, Mr. Bell’s letter also proves that the statement I have made as to the 
increased illuminating power that would be got with the process when com- 
mon coal was worked was correct, 

Ithirk you will agree with me that these results, when looked at from 
either a scientific or practical point, are very interesting. I am, 

Yours, truly. 
HENRY AITKEN, 








Gas Works, Grpraurar, 27 August, 1879 

Dear Sir: In reply to your enquiry as to the working of your Analyzer, it 
gives me great pleasure to report its continued efficiency, Our whole make 
has passed through it since January last, and up to date it has given us no 
trouble. As you are aware I hoped in adopting the analyzer that it would 
prove to be a cure for the naphthaline nuisance, and, I am happy to state, 
that for the last seven months, I have not seen a single scale either in main 
or service pipe. I may here mention that we have just finished relaying a 
section of our street mains. Last summer we laid about the same length, 
and I then found the internal surface of some of the pipes perfectly covered 
with large scales of naphthaline, while this year, with same line of pipe and 
season, I have failed to get a single scale, even with a reward offered for 
them. 

I have also got an increased yield per ton, but regret that I cannot put in 
figures the increase due to the analyzer, for this reason, that an exhauster 
was added to our manufacturing plant about the same time; and I have 
never worked either of them separately. Nevertheless my firm belief is that 
at least two-thirds of the increase is due to the analyzer. 

I am happy to say I am in a position to give a more decided opinion with 
regard to the illuminating power, the increase of which I believe to be solely 
due to the action of the analyzer. Formerly, I had to use from six to ten 
per cent. of cannel to enable me to supply 16 candle gas ; but after the ana- 
lyzer had fairly got to work, I had to go on reducing the proportion of can- 
nel until the month of May last, when I stopped it altogether. From that 
date to this I have not used a single pound. 

The following is a correct copy from my book of the photometrical results 
got by me during the last four months. (Burner, Sugg’s Argand), 


Candles, 
| Ee ere ee 16°88 five per cent cannel. 
DRG ci nehias cae eten ees nei . 183 No cannel. 
BN ', baerkinisip- vw caren aaes oe eoe® 20°0 
EP coe eee 18°29 “ 


Yours, truly, 
A, Brut. 








Electric Light in London. 





The Journal of Artificial Light, of August 23d, speaks thus on this sub- 
ject in the course of an article upon the London Gas Company : 

In London, which was the head centre of the electric scare so far as these 
islands were concerned, the depression of stock, in consequence of the 
alarming rumors about electricity, was more rapid than in almost any other 
city or town in the United Kingdom, and really, for the time being, one not 
thoroughly alive to the impossibilities surrounding the general introduction 
of the new light, felt as if the death blow had been struck at lighting by 
means of gas. We must say that we have never participated in the silly 
fears which were then too general, and that from the outset—-when only the 
echo of the ery from America had yet reached our shores—we have done ou! 
utmost to allay the perturbed feelings of gas shareholders. 

After the signal success of gas over electricity in the metropolis and else- 





many works relating to gas manufacture. We are prepared to send our 
readers any of their works, at publisher’s prices, upon receipt of orders for 
the same. 


where, but more particularly in London, the Governor of the Gaslight and 
| Coke Company may be pardoned for his somewhat triumphant reference t0 
the defeat of the new rival. 
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{From the “ Journal des Usines a Gaz.) 


Gas versus Electricity in Paris. 





The lighting of the ‘‘ Place de la Republique” (formerly Chateau d’Ean) 
py the improved burners of the Paris Gas Company completes, with the 
greatest success, the comparative trials instituted between the lighting by 
gas and that by electricity. The trial in the Rue du Quatre Septembre had 
for its object, as we have shown in a former number, the comparison of the 
rival lights upon an equality as to expense per square yard of roadway. 
There has resulted a truly grand illumination in the Rue du Quatre Sep- 
tembre, and the Avenne de l’Opera is enveloped in a moon-light not at all 
pleasing. The trial in the Place de la Republique had for its object the 
lighting of the surface of the Square with a light equal in intensity to that 
in the Place de la Bastile, which is lighted by the Jablochkoff candles, and 
to determine the comparative cost of the two systems. The gas company 
established 22 apparatus similar to those in the Quatre Septembre, giving 
to each an illuminating power of 13 Carcel lamps (about 120 candles), con- 
suming 1,400 litres of gas per hour, and 54 smaller ones, giving a light of 
9 Carcel lamps (85 candles), consuming 875 litres per hour. The lighting 
of the Square thus consumed per hour 78,050 litres (2,800 cubic ft.), which, 
at 15 centimes per cubic metre, would cost 11 fr. 70 c. ($2.36), and the in- 
tensity of the light was 772 Carcels (7,334 candles). Now, it was shown by 
the official report of Mr. Cernesson (Feb. 5, 1879) that a Jablochkoff candle 
is equivalent to 12.10 Carcels; hence it follows that to produce equal illum- 
ination, 63 Jablochkoff candles would be required, which, at 60 centimes 
per hour, would cost 37 fr. 80 ¢., making the expense of the gas only 
30-100ths that of the electricity. 

The question appears to us, then, settled, and if we add to this the almost 
daily extinctions by which the electric light is distinguished, we must con- 
clude that this mode of lighting is yet far from meeting the necessities of 
practical wants. 








{From the London “ Journal of Gas Lighting.”) 


Annual Meeting of the North British Association of Gas 
Managers. 





Mr. Young read a paper on 


THE PROPORTION OF CARBON PRESENT IN GAS IN RELATION TO ITS 
ILLUMINATING POWER, 


At the last annual meeting of this Association Mr. Macpherson, of Kirk- 
caldy, read a most interesting paper on the relative modes of tésting the 
illuminating power of coal gas, This was, in a sense, a supplement to 
another equally interesting paper on the relation between the condensa- 
tion by bromine, durability, and illuminating power of coal gas as shown 
by the photometer, which the same gentleman read at a previous meeting. 
In my opinion these papers have not received the careful attention which 
they deserve, nor have they yet undergone the investigation and discus- 
sion necessary to eliminate the truth ; and I propose, therefore, with the 
sanction of the Committee, again to draw your attention shortly to the 
subject. 

While premising my remarks with the admission that in the majority of 
cases, when gases from coal are manufactured under similar conditions, 
there is practically an approach to a fixed relation between the hydrocar- 
bons removed by bromine, the durability of a cubic foot when burned by a 
5-inch flame, and the illuminating power as ascertained by the photometer, 
Iam yet of opinion that that circumstance is more of a matter of accidental 
occurrence than an essential condition attached to the constituents which go 
to form illuminating gas. That is to say, were we to alter the mode of 
manufacture, and bring about a different arrangement of the elements, all 
the relative conditions would also be altered. 


In order to illustrate my subject, I have prepared five different gases 
which contain the same number of atums of carbon and hydrogen, but 
which, as you will afterward observe, occupy different volumes, have differ- 
ent specific gravities, different durabilities, and very different illuminating 
powers, These gases are all present in variable proportions in coal gas, 
and as regards the quantity of each present in the gas, are all more or less 
dependent upon the mode of manufacture. I have selected these gases, as 
they show in the most exaggerated form the differences due to the structure 
of a gas in relation to its constituents. 

This first vessel contains 1,200 cubic inches of marsh gas (CH,), which 
may be taken as representing 600 molecules or 600 carbon atoms combined 
with 2,400 hydrogen atoms. Therefore 25 per cent. of the total volume of 
the gas is carbon vapor, and yet you see that when consumed it gives but 
a very feeble light; in fact, you would pronounce the flame to be non- 
luminous. 

But were the same number of carbon and hydrogen atoms re-arranged 
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100 molecules of C.H,,, which would give 200 volumes, and would contain 
all the 600 atoms of carbon combined with 1,400 atoms of hydrogen. There 
would therefore be 1,000 hydrogen atoms set free, which would form 500 
molecules, and occupy 1,000 volumes, which, added to the 200 volumes of 
C.H.i,4, equals 1,200 volumes, or the same volume as when all the atoms 
were combined in marsh gas, 

I have here another vessel containing such a mixed gas, which, as you can 
observe, possesses the same volume as the last ; but the alteration of struc- 
ture, although not changing the volume and specific gravity of the gas, and 
therefore the durability of the flow of the gas, through a given sized orifice, 
yet very materially affects the illuminating power, for on lighting this gas 
you see that 1t burns with considerable luminosity. Another characteristic 
of this illuminating gas is that the illuminants consist wholly of paraffins, 
of which bromine would not remove a trace, or, in other words, there would 
be no condensation by bromine. 

Tuis third vessel contains another mixed gas, and, as you will observe, it 
is considerably larger than the two first ; yet although this is the case, it 
contains exactly the same number of carbon and hydrogen atoms as in the 
two other cases, only they are differently arranged or grouped together. 
We have here, as indicated by the symbols on the vessels, the 600 carbon 
atoms built up into olefiant gas, to form, with 1,200 hydrogen atoms, 300 
molecules of olefiant gas (C,H,), which gives 600 volumes ; but in this case 
there would be 1,200 atoms of hydrogen set free, which would form 600 
molecules of HH, and would equal 1,200 volumes, which, added to the 600 
volumes of olefiant gas, would give a total of 1,800 cubic inches from the 
elements contained in 1,200 cubic inches of CH,, as might be expected of 
this gas, consisting as it does of two-thirds hydrogen and one-third olefiant 
gas. This gas, as you observe, gives when consumed a luminous flame, but 
the illuminating power would be infinitely small compared with that which 
would be indicated by the bromine test, for the whole of the olefiant gas, 
amounting to upward of 33 per cent., would be condensed, being something 
like 10 per cent. more than given by gas resulting from the famous Bog- 
head mineral. 

A fourth form in which carbon could be present in coal gas united with 
hydrogen would be in the form of the vapor of benzol (C,H,.). The ele- 
ments contained in 1,200 inches of marsh gas (CH,) when built up into this 
compound hydrocarbon and from hydrogen would occupy the volume of this 
vessel, which, as will be evident to you, is still larger than that containing 
the olefiant gas. 

The 600 atoms of carbon would in this case unite with 600 atoms of hy- 
drogen to form 100 molecules of benzole (C.H.), which in the gaseous form 
would occupy 200 volumes ; but here there would be 1,800 atoms of hydro- 
gen set free, which would form 900 molecules of hydrogen, giving 1,800 
volumes, and by adding this 1,800 cubic inches of hydrogen to the 200 cubic 
inches of benzol, we have a combined volume of 2,000 cubic inches as that 
which the 600 carbon and 2,400 hydrogen atoms present in 1,200 volumes 
of marsh gas (CH,) would occupy when grouped up with benzol and free 
hydrogen. 

The relative proportion of this gas would be 90 per cent. hydrogen and 10 
per cent. benzol vapors ; but at ordinary atmospheric temperatures the ten- 
sion of benzol vapors is too low to permit of the benzol remaining in 
diffusion. However, to show you the enormous illuminating power of such a 
mixture, I will pass a stream of hydrogen through this Woolf’s bottle contain- 
ing benzol, which is carefully regulated to a temperature of about 90° Fahr. 
that being the temperature at which the tension of the benzol vapors leads 
to a diffusion of 10 per cent. through the gas. You observe what an in- 
tensely smoky flame is produced. 

‘This vessel contains a mixture of 95 per cent. hydrogen and 5 per cent. 
benzol vapors, and therefore one-half the quantity present in the gas result- 
ing from the building up of the elements present in marsh gas ; yet yousee 
that when consumed it is possessed of much illuminating power, in this case 
far more than would be indicated by the bromine test, which could of course 
only remove bevzol vapors amounting to 5 per cent. 


A fifth, and by far tle most interesting condition in which carbon and hy- 
drogen may be combined in gas, is that of acetylene (C,H), as the marsh 
gas (CH,) can be directly converted into this compound by means of the 
electric spark. Thus, 600 moleculues of marsh gas (CH,), occupying 1,200 
volumes, equals 300 molecules of acetylene (C.H,), occupying 600 volumes, 
and 900 molecules of hydrogen (HH), occupying 1,800 volumes; or, in 
other words, the 1,200 cubic inches of marsh gas would become 600 cubic 
inches of acetylene (C,H;.), and 1,800 cubic inches of hydrogen—in all, 2,400 
cubic inches, or double the volume which it occupied as marsh gas; yet, 
although the volume has been doubled, the number of carbon and hydrogen 
atoms is identically the same as when in the form of marsh gas. The illum- 
inating power of the gas, as you will observe, when consumed, may be 
reckoned as thousands of times greater. 








There is yet another form in which carbon is present in coal gas—viz. 


under modified conditions to form a more complex paraffin, we should have | carbonic oxide (CO). This gas contains 50 per cent. of its volume of carbon 
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vapors, apd is present in coal gas in many cases in a larger percentage vol- 
ume than the illuminating hydrocarbons ; yet, although this gas contains so 
large a percentage of carbon in its constitution, you will observe that when 
consumed its flame has no luminosity, and therefore this gas does not di- 
rectly contribute any of the illuminating power derived from coal gas. But 
it does so, however, indirectly, so to speak, by heating to incandescence the 


carbon or denser hydrocarbons produced from the decomposition of the | 


hydrocarbons present in the gas. You see that when I pass a current of 
this carbonic oxide (CO) through this benzol (C,H.), it takes up sufficient 
of its vapor to become a fairly luminous gas. In the same way this car- 
bonic oxide (CO) may be mingled in volume similar to the hydrogen 
present in our previous experiments, with the paraffin (C,H,.), olefiant gas 
But although 
the mixture of carbonic oxide (CO) and hydrocarbons contains a much 


(C,H,), and acetylene (C.H.), to form a luminous gas. 


larger percentage of carbon vapors, and although the condensation by bro- 
mine would be the same, yet the illuminating power would be considerably 
The durability, 
or the flow of the gases through a given-sized orifice would also be very dif- 


less than in the mixture of hydrogen and hydrocarbons. 


ferent, from the fact that the gases would have very different specific 
gravities. 

To begin with, gentlemen, we presented to you this vessel containing 
1,200 cubic inches of marsh gas, giving little or no light, and we have shown 
you fom other forms of combination of which the elements present in this 
marsh gas may partake, each gradually increasing in volume till we end 
with this mixture of acetylene and hydrogen, which occupies just double 
the volume of the original marsh gas, and yet gives thousands of times the 
light. 
per cent. of its volume of carbon vapor, giving no light, and when mixed 


On the other hand, we have shown you carbonic oxide containing 50 


with similar proportions of hydrocarbons to those ih the mixture derived 
from the elements present in marsh gas, substituting the carbonic oxide for 
the hydrogen, that while the volume of carbon vapor is much larger, the 
illuminating power is not increased, but diminished. 

Further, we have shown you that a gas may have a very considerable 
illuminating power, and yet show no condensation by bromine ; and again, 
on the other hand, we have shown that the condensation by bromine might 
very much overstate the value of a gas, and be far greater than the illumin- 
ating power would indicate. 

After such evidence, surely no one will continue to assert that the carbon 
present in a coal gas, irrespective of the form of combination, bears a fixed 
relation to the illuminating power ; but must rather come to the conclusion 
that the state in which the carbon is combined with the hydrogen deter- 
mines the amount of light obtainable from each atom of carbon present in 
& gas, 

This brings me now to the durability in relation to the percentage of car- 
bon in a gas, and to its illuminating power. 
of those who joined in the discussion at our last meeting, confounded the 


The writer, and I believe most 


durability of a gas, as indicated by its consumovtion with a given-sized flame, 
with the durability of the same gas when consumed through a given-sized 
Now, a little thought will convince any 
one of the absurdity of this course, because, as you know, the durability or 
rate of effusion of a gas through an orifice under a given pressure depends 
solely upon the characteristics connected with the constitution of the gas, 
which I am satisfied are closely relative to, although not identical with, 
those conferring the illuminating power. 

For instance, the marsh gas contained in this vessel has a specific gravity 
of 0.557. The same elements which go to form the marsh gas in this vessel, 
when re-arranged to form benzol, acetylene, and free hydrogen, occupy 
larger volumes, and have respectively a specific gravity of 0.334 and 0.279. 
The marsh gas, therefore, would have a durability, when tested by a burner 
under a given pressure, much higher than that of the other two, due to 
their different specifiic gravities ; but when the same gases were tested by a 
given length of flame, the durability would be reversed, and the lighter 
gases would have by far the greatest durability. On the other hand, the 
gases composed of carbonic oxide and hydrocarbon vapor would, from their 
high specific gravity, have a very high durability when tested by a given- 
sized orifice under a given pressure, but a comparatively low durability 
when tested by a given length of flame. 

At our St. Andrew’s meeting I questioned the soundness of the contention 
that durability was a factor in the value of a gas to the consumer, seeing 
that a given volume of gas of fixed illuminating power gave the same gross 
amount of light whether it had a high or a low durability, all the difference 
being that if consumed in a shorter period of time it gave for that shorter 
period a greater illuminating power; or, in other words, the gross illum- 
inating power was spread over a shorter perivd of time ; and if, on the 
other hand, it had a greater durability, and the consumption was spread 
over a longer period of time, then there was proportionately less light per 
unit of time. 

However, the results which I have had the pleasure of laying before you 


burner under a given pressure. 
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to-day point clearly to the fact that the durability of a given-sized flame jig 
no criterion of the value of a gas to the consumer—from the point of view 
taken at our St. Andrew’s meeting ; for the gas which gives the greatest 
durability by a given length of flame may with a given size of burner hay, 
a much shorter durability than another gas having a low durability by 
given size or length of flame. 

In these few remarks I haye endeavored to show you that the 
present in coal gas does not determine either its illuminating power or con- 
densation by bromine ; and that, although there is found in practice a close 
approximation between the carbon present in a gas, its illuminating power, 


rarb¢ mn 


| durability by a given-sized flame, and the matters condensable by bromine, 





jinto marsh gas (CH,) to be + 20,420 heat units, 


yet that that is more the result of accident than a feature essential to the 
constitution of coal gas ; and that by modifying the manufacturing plant, 
differently treating the coal during carbonization, and the resulting crude 
gases during condensation and purification, the elements constituting coal 
gas might be differently arranged, and produce very different results, there- 
by altering the relation of the constituents referred to. 

The question which naturally suggests itself to our minds is, Why should 
carbon in one form of combination yield a greater or different amount of 


light than in another. 

Very little consideration serves to show why carbon, when combined with 
oxygen as carbonic oxide (CO), has not the same illuminating power as the 
same carbon when combined with hydrogen, because we know that oxygen 
is a supporter of combustion, and not a combustible in the ordinary sense ; 
and therefore the one atom of carbon in combining with the one atom of 
oxygen into carbonic oxide (CO), is half consumed into carbonic acid (CO,), 
which as you are aware, is the product of the complete combustion of car- 
bon in oxygen ; and asthe CO by simple heat cannot be decomposed into its 
elements, carbon and oxygen, nor yet, when away from contact with other 
gases, can be decomposed into other forms of combination, neither dense 
carbon vapors nor solid carbon can be present in the flame of carbonic oxide 
to convert the long heat waves into light rays, or in other words, give lum- 
But when the carbon is combined with hydrogen, the 
matter is not so self-evident, because both the carbon and the hydrogen are 
combustible in the ordinary sense of the term. Yet a little closes investiga- 
tion shows that the causes are very analogous, for carbon combined in the 


inosity to the gas. 


form of a hydrocarbon may be looked upon as a product of the combustion 
of carbon in an atmosphere of hydrogen gas. 

In the combustion of carbon in oxygen gas we have only two states of 
combination—CO and CO:. When cerbon is burned in hydrogen, however, 
the forms of combination are almost innumerable, but the complete combus- 
tion of carbon in hydrogen corresponding to the CO. may be regarded as 
CH,, or marsh gas, that being the product of the combustion of carbon 
when intensely heated, as in the electric arc, in an atmosphere of hydrogen. 
But just as we can convert CO, into CO by what we may be allowed to 
style ‘‘unburning ” it—namely, by passiny it through highly heated car- 
bon—so in a similar manner we can unburn the carbon when combined with 
hydrogen in the form of marsh gas ; for no sooner is the carbon consumed 
under the electric arc, in an atmosphere of hydrogen, into marsh gas (CH,), 
than it is partially unburned into other forms of combination, among 
which are acetylene, benzol, ete. Thus, 9 molecules of marsh gas— 
2 CH.4C,=2 C.H2, or 2 CH,.=C.H.+He, and 3 C.H:=C.He, and so 
forth. 

Now, in burning carbon into carbonic oxide and carbonic acid, we know 
that there is a large amount of heat liberated. Careful estimation has 
shown that the carbon in burning into CO gives 2,473 units of heat, and 
that in combining with the second atom of oxygen to form CO, it gives 5,607 
units of heat. You observe that in combining with the second atom of 
oxygen a mucb greater amount of of heat is developed than with the first. 

Now, the reason for this difference is that the carbon, being in the solid 
state, has to be vaporized before it can be combined with the oxygen, and 
the difference in the amount of heat from the combination of the first and 
second atoms of oxygen is expended in vaporizing the carbon. Now, in the 
unburning of the carbon in carbonic acid (CO.) into carbonic oxide (CO), 
exactly the same amount of heat must be expended as was previously gen- 
erated during the combustion of the carbonic oxide (COQ) into carbonic 
acid (COs). 

In a similar manner carbon, when burned in hydrogen, gives out heat 
when consumed, but the heat developed by the combination of carbon in 
hydrogen is infinitely small compared with the combustion of carbon in 
oxygen. This low heat of combustion of carbon in hydrogen is not even 
sufficient, in the lower form of combination, to vaporize the carbon with 
which it combines, and therefore external heat must be supplied to bring 
about the union. In the higher forms of combination, as in j1arsh gas, 
however, the heat generated is not only sufficient to vaporize the carbon, 
but there is heat given out during combustion. 

MM. Favre and Silberman found the heat of the combustion of carbon 
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olefiiant gas (C2H,) there was no plus or sensible heat, but a minus heat of 
10,880, and when combined into acetylene (C.H;) there was a minus heat 
of 55,010 heat units, 

We are now in a position to reason out why carbon gives such discordant 
results, for carbon when in the form of marsh gas (CH,) is in a partly con- 
sumed or burned state, as shown by MM. Favre and Silbermann, to the 
amount of 20,420 heat units, and consequently when consumed in oxygen or 
in the atmosphere it has that amount of energy less to develop into heat and 
light. Further, CH,, being one of the simplest and most stable hydrocarbon 
compounds, it does not readily decompose into other denser hydrocarbons, 
or into its elements, carbon and hydrogen ; but the whole burns in the 
yaporous or gaseous state, and thérefore does not give light. 

Carbon, on the other hand, when combined with hydrogen in the form of 
olefiant gas (C,H,) and acetylene (C.H,), has by its former union conferred 
upon it a higher potential energy or amount of locked-up heat over the car- 
bon of marsh gas respectively of 31,300 and 75,430 heat units. This extra 


amount of energy will therefore be developed as light and heat when the) 


gases are consumed. Further, also, those hydrocarbons are not so stable 
compounds as the marsh gas, and are therefore easily decomposed by heat 


into very dense hydrocarbons or solid carbon. The surplus hydrogen set | 
free in this decomposition of marsh gas into C.H, and C,H, would, from its 


very high temperature of combustion, further tend to their decomposition 
into carbon, and would intensely heat the separated carbon, and further 
contribute to the amount of light from the carbon atoms. 

I fully intended to have tested those various mixtures of gas, with the 
view of ascertaining their respective durabilities and illuminating powers, 
and I regret that I have been unable to find time to undertake that task. 
Perhaps some of the other members of this Association, with more time 
at their disposal, will, between this and next meeting, make the necessary 
tests, and give us the results. I am sure that once they commenced they 
would find much pleasure in the investigation, and the results would be 
valuable. 

But, although we have not obtained the results of careful tests, giving the 
exact amount of light and durability, by a given-sized flame, we have yet 
seen sufficient, I hope, to satisfy all present that carbon in different forms 
of combination gives very different amounts of light when consumed, and to 
indicate the desirability of a higher technical education in those engaged in 
the manufacture of gas, Experience, no doubt, is one of the best of teach- 
ers, but experience without the aid of technical knowledge is, at best, 
merely an imitation of previous work, And it is obvious that there must be 
a limit to imitations, for the conditions which make a system of manufac- 
turing gas successful in one district of a country, from its locality or, it may 
be, the nature of the coal or other material to be dealt with, might render 
it not so successful in another, and call for an an altered system of manu- 
facture which would in great measure, change the nature of the constituents 
of a gas, and consequently all the relations which experience has shown to 
exist between illuminating gas and the other conditions referred to in this 
paper. It is in such cases that a good technical knowledge of the matters 
with which he has to deal is valuable in assisting a manager out of his diffi- 
culties, and enabling him to make progress. 

With no knowledge that carbon, when in different forms of combination 
in his gas, gives different amounts of light, but believing that in all cases 
the carbon present in his gas gives when consumed the same amount of 
light, and with no technical knowledge of how heat acts upon his coal or 
other substance during destructive distillation, he could not adopt the 
means necessary for preventing the union of the carbon present in the coal 
with oxygen to form carbonic oxide, and with hydrogen to form marsh gas 
—two forms in which the volatile carbon may be said to be wasted ; and 
still less could he adopt the means to bring about the union of the carbon 
with the hydrogen in such forms as he desires ; so that the gas manager, 
workiug in the light which guided his predecessors, and as ignorant as they 
of the principles involved in his manufacture, becomes merely an imitative 
animal, and must necessarily fall behind in the race when matched with 
the manager possessing a high technical education. 


DISCUSSION, 


Mr, A. Macpherson (Kirkcaldy)—It is with great pleasure that I, with 
others, have listened to Mr. Young’s able paper, and I have to thank him 
for the kind manner in which he has referred to my previous communica- 
tions to the Association. I am very glad to think that he and I have arrived 
at very nearly the same conclusion, but still there is a slight difference. I 
am not yet quite prepared to admit all that Mr. Young has stated to-day. 
In my paper last year, while I contended that the durability and illuminat- 
ing power of gas were dependent on the amount of carbon present, I also 
contended that it depended on the form in which the carbon was present, so 
that what Mr. Young has been showing to-day is quite in accordance with 
what I then advocated—namely, that it greatly depended on the manner and 
form in which the carbon was present in the gas, for we might have present 


carbon as carbonic acid, and we know that this, instead of being an advan- 
tage to the luminsoity, does great damage. I have no doubt, if Mr. Young 
takes a fair sample of all the gas made in Scotland, he will find that there is 
a relation between durability and luminosity, We do not expect to find 
some of these combinations Mr. Young has presented to-day; these are 
fancy combinations prepared to prove Mr. Young’s points. But everybody 
knows chemistry can be made to prove anything. You will hear one chem- 
ist declare one thing, and another the opposite. But let us take what we 
have both to do with—what we are selling every day—fair samples of the 
gas made throughout Scotland, and I maintain you will find that durability 
has a very close relation to luminosity. However, I think the point Mr. 
| Young has been contending for to-day and the point I have always contend- 
led for are one and the same thing—that it depends on the form as well as 


| 
| 
| 


| 


the amount. Last year, on the point of durability, I did not contend against 
Mr. Young’s theory. I acknowledged he was right. The case I advanced 
was a suppositious one, and you will find that I immediately added that 1t 


was for the sake of illustration, and not as a matter of fact. I followed up 
this by saying, ‘‘ But this could not be.” I think, therefore, that Mr. Young 
and myself have come very near to the same conclusion. 

Mr. Peebles—I had the pleasure of taking part in the discussion at St. 
Andrew’s, and I must say I have come round pretty much to Mr, Young’s 
views. From the way in which the problem was put before us, I did not 
exactly understand it ; but, on thinking over it afterwards, I saw that what 
was in contention between Mr. Young and Mr. Macphersof was this, that 
gas with a higher durability with the same illuminating power was the best 
for the consumer. But here comes the question—How can you separate the 
durability of a gas from its illuminating power ? 

Mr. Macpherson -That was the position you took up, but not mine, 

Mr. Peebles—I will explain my meaning, and how I got misty. Take a 
gas of, say, 28-candle power as the best with which you can make the ex- 
periment, and you consume five cubic feet perhour. Now, that is your du- 
rability ; and how can you, by any method, separate that durability from 
the illuminating power? That is the point I have come to see clearly, and 
how I made the mistake. I illustrated the subject by taking two candles 
that I had bought for a penny, giving the same amount of light while burn- 
ing, and the one burned longer than the other, therefore the one that burned 
longest was the better candle for me. But taking five cubic feet as the du- 
rability of the gases that are tested, and the illuminating power as the basis 
of that durability, I cannot see how you can separate the durability from the 
illuminating power. 

Mr. J. McGilchrist (Dumbarton)—This discussion has commenced well 
and bids well. We had a sharp discussion on the same point at St. Andrew’s, 
and it is scarcely fair for Mr. Macpherson, after leading so many into his 
argument, to forsake his followers. 

Mr. Macpherson—I rise to order. I distinctly deny the charge. 

Mr. McGilchrist—I may state that, so far from Mr. Macpherson actually 
not bringing forward this discussion about durability and illuminating pow- 
er, itis within a month that he and I had some conversation on the same 
subject, and then he said he was practically correct in what he brought for- 
ward. Mr. Young was theoretically correct, and Mr. Macpherson was prac- 
tically correct. I said that if Mr. Young was scientifically correct, that was 
all he contended for—indeed, that was what he said at the meeting. The 
point at St. Andrew’s was that if Mr. Macpherson had a gas of 28-candle 
power, giving something like 58 minutes of durability, and another gas of 
the same candle power, but with a durability of only 54 minutes, the gas of 
58 minutes durability was a much better gas for the consumer, and a more 
profitable gas than the gas with 54 minutes durability. What Mr. Young 
contended for at that time was that the 54 minutes durability gas was quite 
as valuable and profitable for the consumer as the 58 minutes gas, for this 
reason, that the five cubic feet of gas delivered in the 54 minztes would give 
a proportionately higher illuminating power per unit of time. Thatis Mr. 
Young’s contention still. You may bring the durability down to 48 minutes 
and still have the same illuminating power, owing to the manner in which 
the gas is built up. 

Mr. Macpherson—I think Mr. McGilchrist has misunderstood what I said 
last year, and this will be apparent by glancing at last year’s proceedings. 
The case which was brought forward was a mere suppositious one, and | 
think you will find I said that Mr. Young was right. 

Mr. Young—I do not see the necessity for the display of any personal 
feeling. We ought to take a broad view of subjects. I was pleased that 
Mr. Macpherson introduced this matter, and I merely wanted to indicate 
that we were indebted to him. We have not so many papers in which such 
a broad view of the subject is taken, and it was because of its breadth that 
I took so deep an interest in the discussion. I hope, therefore, that per- 
sonalities will be kept out of view. 

Mr. Macpherson—I am merely refuting a charge brought against me of 
deserting my former followers, as Mr. McGilchrist is pleased to call them. 
I have used no personalities, 
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Mr. McGilchrist—Those who know Mr. Macpherson and myself know that 
there is r?o feeling on either side. 

Mr. Mitchell (Dundee)—1 think Mr. 
very clear light the somewhat hazy matter which was before the meeting at 


McGilchrist has brought out in a 


St. Andrew’s, and has clearly shown this point about durability. It resolves 
itself into this : 
ty of 68 minutes, Mr. M’Gilchrist has clearly shown that the consumer 


Supposing it be the fact that 30-candle gas gives a durabili- 


would simply be getting that amount of light in his 68 minutes which he 
would get from the same quality of gas consumed in 70 minutes. and it jusi 
brings out what Mr. Macpherson wished to show at St. Andwew’s—namely, 
the opinion he held, that it would be more advantageous for the consumer 
if the gas would last for 70 minutes instead of 68 minutes. It is clear to 
every one that the problem resolves itself into this, that the consumer would 
be satisfied with less light per minute from that gas than he would get from 
the gas lasting only 68 minutes, and with which, at the same time, he might 
feel thoroughly satisfied. Therefore, practically speaking, he would burn 
less gas during the quarter if he elected to burn with the 70 instead of the 
68 minute durability ; but that would be simply because he would be satis- 
fied with less light. 

Dr. Stevenson Macadam—lIt is difficult for any one to try and sit upon two 
stools at the same time, and still more difficult to sit between half a dozen 
stools. Therefore, I do not intend to make reference especially to the par- 
ticular points which have been alluded to by the combatants. There is no 
doubt that the paper brought before us by Mr. Young is a valuable contri- 
bution to this branch of the subject. I am not clear that I agree with him 
on all the points. I have to differ with him that it is an accident—a chance 
—that there is any connection between the durability of a gas and its illu- 
minating power, or that it is mere chance that there is any connection be- 
tween the proportion of hydrocarbons in a gas absorbable by bromine and 
its illuminating power. I think he goes a little too far there. 
dvubt that you may take certain mixtures as he has done, very fairly in il- 


There is no 


lustration of his paper, and show that, so far as these are concerned, there 
may be no connection between the durability or absorption by bromine and 
the illuminating power of the gas, but we must bear in mind that in a ques- 
tion of coal gas, we are dealing with a mechanical mixture of gases, and that 
the mixture may be uniform in regard to the individual gases present, 
though it may differ in respect of the several proporticns of these gases. 
Whilst I have always maintained, in this room and elsewhere, that we are 
not bound to trust to the durability of the gas as a test of its possible illu- 
minating power, and that the absorption by bromine is equally not a very 
efficient test as a test to be relied upon ultimately in determining the illu- 
minating power, still I think the durability of gas and the absorption by 
bromine may be taken as fair guides in the way of determining, with greater 
accuracy than the candle, the illuminating power of gas. I was very glad 
to hear a remark at the close of the discussion, and which cleared up a point 
which I must say I was somewhat hazy upon, as well as Mr. Pesbles— 
namely, that if you consume 5 cubic feet of gas and get, say, 30-candle pow- 
er, and then consume 5 cubic feet of another gas and get 30-candle power, I 
do not see very well the advantage the consumer obtains with the one gas 
at a durability, say, of 70, and the other, say, of 68 minutes, except upon 
this ground, which has been already explained—that a man might be con- 
tent with a less amount of light. The 30-candle power, with a durability of 
70 minutes, is quite sufficient for his purpose, so that the gas would be 
spread over a greater length of time. Iam anxious to keep clear of the pre- 
vious discussion, at which I was not present ; but I think it has gone on at 
this time with as little personality as could be desired. 

Mr. Young, in reply, said—It is very gratifying indeed to have such a 
discussion following the reading of a paper, and more than usually so to 
have it closed by such an able gentlemau as Dr. Stevenson Macadam. Each 
speaker has, to a large extent, debated the subject with, and answered his 
neighbor, and it is therefore hardly necessary for me to say anything. There 
are a few remarks, however, made by Dr. Macadam, in which, although we 
apparently differ in opinion, yet a little explanation will show that even on 
those points he and I are at one. At the very outset of my paper I prefaced 
my remarks by the admission that by the present mode of manufacture there 
was an approximate relation between the condensation by bromine, durabil- 
ity of a given-sized flame, and the illuminating power as ascertained by the 
photometer, and therefore so far as that mode of manufacture and our pre- 
sent mode of testing were concerned, there was a relation ; and my object 
in bringing this matter before you was to show that those relations were 
mere matters of accident, and not essential features of the elements of a gas; 
but that they were dependent upon the mode of building up or grouping the 
elements to form various compounds, and that therefore if a change in the 
mode of manufacture were adopted, the elements would be differently 
grouped, and give very different results. For instance, if the plan proposed 
a very low temperature, first for the production of gas and oil or tar, and 
afterwards distilling the tars or oils for the production of a further quantity 
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of gas, it is evident that as paraffines are the principal products of the de 
structive distillation of coal at a low temperature, such a gas, although hay. 
ing a high illuminating power, might give a very low condensation by bro. 
mine, since paraffines are not removable by that substance ; whereas, if the 


same coal were distilled at very high temperatures, the paraffines and ole. 
fines would be present in comparatively small quantities in the gas, but 


would be replaced by the benzole and acetylene groups, and therefore the 

relation between the various modes of testing would be altered. I know 

some members of this Association who adopt slightly modified arrangements 

in their gas manufacture, and condensation, using different materials from 

those usually employed, and who have observed this deviation from the re- 

lation between the durability by a given-sized flame, the condensation by 

bromine, and the illuminating power. Then, in reference to the durability 

being a criterion of the value of a gas to tne consumer, I very much fea) 

that the drift of what I wish to convey has been missed. The consumer 
does not measure the size of his flame. What he does is to turn on his gas 
and light it. Therefore, the quantity of gas which passes through his burner 
under a given pressure depends solely upon its specific gravity, as that is 
the only physical matter affecting the flow of gas through a given-sized ori- 
fice under a given pressure. If the specific gravity of a gas and its durabil- 
ity by a given-sized flame invariably followed the same ratio, then the dura- 
bility by a given-sized flame would bear a fixed relation to the durability of 
the gas to the consumer ; but that such is not always the case I need not 
say. A slight increase in the quantity of carbonic oxide would increase the 
specific gravity and increase also its durability by its passage through a 
given-sized burner, but would decrease its durability by a given length of 
flame ; and those mixtures of gases before us show in a still more exaggerat- 
ed form how a durability by a given length of flame bears no relation to the 
durability of the flow of the gas through a given-sized burner. The marsh 
gas in this vessel has a specific gravity just double that of the mixture of 
acetylene and hydrogen in that other vessel. The marsh gas, therefore, 
from its high specific gravity, would flow much more slowly through a given 
sized burner than the lighter composition of acetylene and hydrogen ; but 
if the mode of testing were by a given-sized flame, the durabilities would be 
reversed, for as the marsh gas has little luminosity, the carbon burning in 
the gaseous state, a much larger quantity would require to be passed to 
bring up a given-sized flame than with the acetylene compound, because 
the carbon is then liberated in large quantities and passes through the suc- 
cessive stages of combustion, giving great luminosity, and consequently a 
comparatively small quantity would be required to make up a given-sized 
flame. It is indeed a difficult matter to get a clear conception of durability, 
and to separate the durabilities from one another; but consideration of the 
matter will do it ; and I am certain that if, between this and our next meet- 
ing, members will only take the necessary trouble of examining various 
mixtures of gases such as these which I have shown you to-day—and I 
would myself be glad to join in any such experiments—they would find the 
investigation interesting, and would elicit valuable information. I believe 
that the more technical knowledge we possess of the behavior of the mate- 
rials with which we have to deal, the more rapidly shall we advance in our 


profession. 





[From “Van Nostrand’s Engineering Magazine.”’) 


The Testing of Pipes and Pipe-Jointsa in the Open Trenches. 


By Matcoum McCuuuicu Parrerson, A.1.C.E. 





The question of water-supply is divided into three heads. First, the con- 
servation of existing and known sources ; secondly, the discovery and utili- 
zation of new and unknown sources ; and, thirdly, the efficient and econom- 
ical management of the water already under distribution. 

Under the third head is classed the present Paper, in which the Author 
lays no claim to original discovery. He simply wishes to draw the attention 
of those concerned to certain facts which have come within his own experi- 
ence, and by discussion thereupon to arrive at some practical result. 

Though no paper upon this subject has, to the Author’s knowledge, hith- 
erto appeared before the Institution, the importance and difficulty of secur- 
ing good pipe conduits has frequently been referred to by hydraulic engi- 
neers in discussions upon water works, and it is admitted that a large 
amount of silent and invisible leakage from the mains accompanies most 
systems of water suppiy. Among instances of the evil effects of leaky 
mains may be cited Liverpool, where the consumption of 117,415 persons 
was reduced from 32°12 gallons to 15°97 gallons per head per day by the re- 
pair of leaks, discovered by the waste-water meter system adopted by Mr. 
Deacon ; Vienna, where a special commission was appointed to report upon 


| the failures in the main line of conduit to that city ; and Lewes, in Sussex, 


. ° © sean | ° 
some time ago by a London engineer were adopted, of distilling the coal at | where an outbreak of fever has been traced to this cause amongst others. 


The experience of most engineers engaged in this branch of the profession 
confirms these views, the difficulties being the impossibilty of obtaining 
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perfect workmanship in the joints and perfect scrutiny of each pipe ; and 
further, if these could be had they would form no safeguard, inasmuch as 
many hidden defects in pipes are proved only after the caulking of the 
joints and the application of the water pressure, as demonstrated by the ex- 
perience gained at Ossett. Examples, therefore, are common, where acci- | 
dents to conduits, beyond the control of those in charge cause much damage | 
to the public, and anxiety and unjust blame upon the engineer. 

It is proposed to show that, by systematically testing, under proper su- 
pervision, the pipes and pipe-joints in the open trenches, a genuine safe- 
guard will be found. 

The Ossett water works were carried out by the Local Board of the district 
of Ossett-cum-Gawthorpe, a woollen-manufacturing town on the river Cal- 
der, in the West Riding, containing 10,000 inhabitants, and lying upon the 
coal formation, in which no proper supply of water was available. The | 
Author’s scheme was accepted in 1874; parliamentary powers were procured | 
in 1875, and the works were carried out in 1876-7, at a cost of £16,707 | 

The supply is purchased in bulk from the Batley Corporation, and is de- | 
livered through meters fixed near the Staincliffe service-tank of that body, 
at the price of 8d. per 1,000 gallons, in a scale of quantities graduated ac- 
cording to the anticipated needs of the population. The water is gathered 
on the milstone grit formation, near Holmfirth, on the Border of Cheshire, 
about 15 miles southwest of Ossett, by a system of reservoirs designed by 
Mr. Bateman, President, Inst. C. E. 

The Ossett works consist of a line of pipe-conduit, a covered service-tank, 
and high and low level distributing pipes. 

The conduit is of 10-inch cast-iron socket-pipes, about three miles lovg, 
having a fall of 56 feet, and is designed to convey 500,000 gallons per day, 
or 20 gallons per head for the domestic and manufacturing purposes of a 
population of 25,000. The maximum working pressure is 360 feet, or 150 
lbs. per square inch, extra thickness of metal being provided where the 
head, or water column, exceeds 200 feet. Sluice and air valves are pro- 
vided, and the whole conduit was tested at suitable intervals while the 
trenches were open. Kennedy’s meters are used at each extremity of the 
conduit. : 

The covered service-tank holds slightly over 1,000,000 gallons, and is 
distant two miles from the centre of Ossett. The mean internal dimensions 
are—108 feet long, by 100 feet wide, by 15 feet deep. The bottom is of 
cement concrete, rendered with cement mortar ; the sides of blocking-faced 
and rubble masonry retaining puddle walls. The whole area is arched with 
brick and concrete, turned on cast-iron girders, supported by sixty-three 
pillars of the same material, and covered with earth. The inlet, outlet, (high 
and low level), and overflow and discharge pipes, are so arranged that the 
whole district can be supplied without the reservoir, either through the 
high or low level mains, or each level by either main ; and reflux valves are 
inserted on the inlet pipes, to prevent the emptying of the tank from an ac- 
cident to the conduit. 


| 


The system of distribution is divided into two levels ; the high level sup- 
plying one-sixth, and the low level supplying five-fifths of the population. 
The total length of pipes in the contract was 20,289 yards, varying from 
nine inches to three inches in diameter, the whole being of the ordinary 
socket kind, with lead joints widening inwards, so as to form a wedge joint 
incapable of being drawn. Sluice valves are laid at the junction of each 
street, both on the main and on the branch. Hydrants are put down every 
100 yards ; air valves when necessary; and discharge or scouring pipes oh 
every depression or dead end. The whole of the pipes were tested as be- 
fore, 

The Author’s attention was drawn to the subject of testing the pipes by 
some remarks made at a Local Government Inquiry by Major Tulloch, R. 
E. ; and a clause was introduced into the specification for pipe-laying, em- 
powering the engineer to test the mains after jointing, in the open trenches 
—which, with the exception of about two hundred and eighty-eight pipes, 
was done throughout. The testing apparatus consisted of a common hy- 
draulic ram pump carried in a wheelbarrow, a few feet of strong hose, and 
a blank flange, provided with an inlet for and an outlet for air. The blank 
flange was attached to the socket of the end and uppermost pipe in any 
length, by a wrought iron clamp and screw bolts; a pad or cushion of 
wrapped hemp, with a cast-iron ore, being used for the joint. The water 


Number of Per- 

Failures, centage. 
Total joints tested............. 7,768 244 3°14 
Total straight pipes tested 7,249 104 1°43 
special 2 ae 514 50 9°72 


These results are, so far as the pipes are concerned, solely attributable to 


| concealed defects in the castings, discoverable only after caulking, and while 


under pressure. Change of weather or other adventitious circumstances 


| did not enter into the cause, although the risks might be lessened by the 
| employment of the best known methods of casting, which it is the object of 


such systematic testing to ensure. 


s- th ‘a 

The cost of the testing engine and repairs was....... 20 14 8 
4 ‘* testing the mains....... ae eterna. ume. es 
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The whole of the last item fell upon the contractors who supplied the de- 
fective castings. The practical result has proved most satisfactory. The 


| reparirs upon the line of conduit since January, 1877, have been nil, and 


those on the distributing mains, since taken in hand by the Board, in Janu- 
ary, 1878, have cost about £5, 

The Author’s conclusions are: 

1. That the usual mode of laying cast-iron socketed pipes without testing 
after jointing, and in the open trenches, does not give syfficient security 
against leakage. 

2. That by such testing the desired security may in most cases, if not in 
all, be obtained at no great inconvenience or cost. 

3. That all pipes, special pipes included, should, if possible, be tested 
before leaving the foundry. 

4, That the value of the principle of casting pipes with the sockets down- 
ward is confirmed, although it affords no absolute security against defective 
sockets. 

5. That systematic testing after jointing will tend to improve the quality 
of both castings and joints, the cost of each failure being thus largely in- 
creased, and falling upon the contractor at fault. 

6. That the public will be further secured against accidents to pipe con- 
duits, with their attendant evils, viz., the cost of repaizs, the loss of water, 
the interruption of supply, and the indiaught of gas or foul air at leaky 
points when the pipes are empty. 





{From London ‘ Journal cf Gas Lighting.”) 


Midland Association of Gas Managers. 
a 

The Seventh Quarterly Meeting of this Association was held at the Mid- 
land Hotel, Birmingham, on Thursday, July 17—Mr. Charles Hunt, of 
Birmingham, presiding. 

The Honorary Secretary (Mr. J. Tindall, of Walsall) read the minutes of 
the previous meeting, which were adopted. 

Mr. J. M. Darwin, of Longton, then read a paper on 

THE MANUFACTURE OF GAS FROM COAL SLACK, 

Slack for the production of gas has been in general use at the Longton 
gas works for upward of twelve years, varied only by the use of burgy (a 
term used in North Staffordshire and elsewhere for a ecmpound of coal and 
slack). This burgy, which I believe should be unscreened coal as drawn 
from the pit, varies in its quality when delivered for gas-making purposes. 
I have known it at its best to be about half coal and half slack, at other 
times nearly all slack ; but it often consists of about one-third round coal, 
and the remainder of moze or less of slack, with occasionally a sprinkling 
of small cobbles. With good clean slack I have found I could get quite as 
good results as from much of the so-called burgy, and, as burgy is quoted 
at least 2s. per ton dearer, I have found it cheaper to use slack instead of 
the mixture. 

In treatises on the manufacture of coal gas 1 have not been able to find 
any reliable information as to the production per ton, and the illuminating 
power of the gas as derived from the gas coals of the North Staffordshire 
coal-field. Yet these coals are used in very considerable quantities for gas 
making purposes. They are used in all the gas works in the Potteries, and 





was chiefly obtained from the source of supply. The pressure applied was 


50 per cent above working pressure (not being less than 50 lbs. per square | 


inch), and the length tested varied from 60 to 500 yards, the average dura- 
tion being about two hours for the small sizes, and five hours for the 9-inch 
and 10-inch pipes. The inspector, Mr. Marriott, kept an exact record of 
each test, showing the diameter of pipe, the number of test, the date, the 
number of pipes in each length, the pressure applied, and, finally, what was 
of the greatest importance, precise details of the character of every failure, 
either in the casting or in the joint. From this record an analytical table 
was carefully drawn up, whence is obtained the following summary, showing 
the percentage of failures of the aggregate of all sizes— 





in several of those of the neighborhood; also in many gas works in the 
South, and some of the coal is a favorite in the London market, where it is 
| sold for domestic uses. 

Mr. Lewis Thompson, it appears, has made several analyses of the coal, 
which are quoted by Mr. Newbigging in his ‘‘ Handbook,” but they do not 
give the important information of the amount of gas derived per ton, nor 
the illuminating power. The results of a series of experimental tests of 

| the different coals of this district for this purpose would be very useful ; 
but I believe it may be taken that, in practical working, the best coal pro- 
| duces 9,500 to 10,000 cubic feet of gas to the ton; burgy from 9,000 to 
9,600 cubic feet, according to quality; and good clean slack from 8,500 to 
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9.300 cubi¢ feet. Out of some of the slack I have produced 10,000 eubic 
feet of gas to the ton; but the seam from which this slack was taken is, I 
believe worked out. I have, however, obtained nearly 9,200 cubic feet to 
the ton from the slack used in the half year ending the 31st of December 
last. There are other qualities of coal sold called beans and nuts; and 
out of these 9,500 cubic feet to the ton, on the average, may be reckoned 
good working. | 

I have often heard it said that if I used slack I must of necessity use 
cannel to get up the illuminating power, but I have not found it necessary 
to do so (the cannel used during the half year being some cheap shale found | 
in the neighborhood), and find no difficulty in maintaining a standard of 15 
candles, as tested by Sugg’s ‘‘ London” burner, without using a particle of 
cannel. 

The amounts of tar and ammoniacal liquor derived per ton of slack, ete., 
used during the half year are given in the working statement laid upon the 


table for your inspection, and, as you will see, are respectively 9.87 gallons | 
| more than that of the ordinary stoker. There is also a second stoker, who 


of tar and 32} gallons of ammoniacal liquor of 4° Twaddel., 

As regards the sulphur compounds in the gas made from the North 
Staffordshire coal, I believe they are above the average, and I have found 
that, working with about an equal quantity of lime and oxide ef iron in the 
purifiers, and using two small scrubbers with ammoniacal liquor, there was 
at times upward of 50 grains of sulphur in 100 cubic feet. With this amount 
of sulphur there could not but be an outery made against the sulphurous 
smell of the gas when burned in a room for two or three hours, and I be- 
lieve that in the other towns in the Potteries there was the same, or even 
greater objection to the gas supplied. At any rate, gas analysts were ap- 
pointed in Burslem, Stoke, and Hanley, but not in Langton, and probably 
this may be attributable to the use of slack, which, when clean, does not 
contain so much pyrites as coal does, or it may be that in the six-hour 
charges, as generally practiced, the slack would not be so completely spent, 
and consequently less sulphur would be given off. Since, however, the 
erection of a Mann and Walker’s scrubber—and they are universly used in 
the gas works in the Potteries—the sulphur compounds can be reduced to a 
tolerably uniform rate of 20 grains in 100 cubic feet, and complaints on 
the score of sulphur are now rarely heard. 





The coke made from the slack is large, and of a hard, grey appearance, 
It commands as good a price as any in the Birmingham market. The coke 
made from the coal is smaller, but whether made from slack or coal, it con- 
tains a large percentage of sulphur. 

When the London gas works were first built, some 21 years ago, Mr. 
Clift, of Birmingham, who was appointed the engineer, put up some of his 
ovens. These were in use until about six years since, when the were pulled 
down and retorts erected in thein stead. The ovens and a bench of retorts 
previously erected were worked side by side in winter time, but I much 
preferred the retorts, for I found the ovens lost a great deal of gas on the 
first charges, the quantity of fuel required was more than with retorts, the 
carbonizing wages were higher, and the small friable coke did not suit 
many of our customers, 

‘Lhe retorts now in use are the general settings of seven in a bed common 
in many gas works. There is one oval retort over the fire, 21 in. by 15 in., 
and six 16-inch round ones ; and from these retorts, working with slack, | 
have produced, on the average during the half year, 4,000 cubic feet of gas 
per mouthpiece in 24 hours, and 20,000 feet per men in 12 hours. 

About six years ago, when building a new retort bench, I put settings in 
of through retcrts, and charged with the scoop ; but my experience is, so 
far, against throughs. When working with slack—for I found the retorts 
did not keep up their heat as well as with singles—through retorts being 
charged at both ends at the same time, there was a cold charge put in 
along the whole twenty feet length of retort, whereas with single retorts 
teu feet only is charged, and those retorts can be charged which are oppo- 
site to the ones that are half spent, or have been working three hours; 
also, I think the backs of the retorts do their share of carbonizing as well 
as the sides. I find besides that I can get better results from charging 
with the shovel than with the scoop, and consequently have put the scoop 
on one side. 

Much has been said from time to time about the dip in the hydraulic 
main, and I quite believe that if it could be safely dispensed with more 
gas would be made, As regards is influence in causing carbon to form on 
the insides of the retorts, I have observed when working with slack that it 
accrues quite as quickly on throughs as singles; also that ascension pipes 
are more frequently stopped with throughs, with the disadvantage of 
having to lay off a 20-feet length of retort instead of a 10-feet, to get them 
unstopped. 


During the “scare” about the electric light I heard the question asked 
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gas made to the ton. At present at Longton we have contracts against us 
for slack and ammoniacal liquor, otherwise we should have been able to do 
it for this half year. As it is, however, you will observe from the state- 
ment on the table that the net cost of slack, etc., after deducting residuals, 


was 1s. 11.83d. per ton, and 2.90d. per 1,000 cubic feet of gas sold. 

I might here allude to the question of wages, which usually form tli 
greatest item in the working expenses. While other trades have reduce 
their wages, gas companies and corporations have generally been contented 
to allow the wages of their employes to remain the same or nearly the sam 


| rate as they were forced up to in the prosperous years of 1873 and 1874, 


} 


when coal and the necessaries of life were considerably dearer than they ar 
now, I may mention that at Langton the formen stokers, who used to get 
24s. per week about nine years ago, have advanced by degrees to 338., and 
ordinary stokers from 22s, to 29s. per week. In the Langton gas works, as 
in many works of the same size, foremen stokers look after the boiler, engine, 
exhauster, and pressure, and the labor is supposed to be worth 4s. per week 
has 2s. per week over the ordinary stoker, and who is supposed to assist the 
forman stoker, and to be capable of taking his place if absent through illness 
or other cause. The wages now received by these classes of stokers are 
respectively 32s., 30s., and 28s. per week, they having been reduced during 
the last month by 1s. per week in each class. 

I may add that during the half year the cost of slack, ete., as laid down 
in the retort house, was 7s. 3.74d. per ton of coal earbonized, and 10.67d. 
per 1,000 eubie feet of gas sold. The residuals made 5s, 3.91d, and 7.77d. 
respectively, leaving the net cost of coal 1s, 11.83d., and the cost per 1,000 
cubic feet of gas solt 2.90d. The labor for carbonizing was 3.28d.; and the 
wear and tear of retorts, 1.39d. The consumption of fuel was 39.24 per 
cent of make ; but this includes the carbonizing of 223 tons of shale, canuel, 
and common slack, which made little or no coke. 

I have prepared a working statement of the results derived, from the half 
year to the 31st of December last, for the inspection of members, and should 
have liked to have presented the whole year’s working up to June last, but 
could not yet the rental, ete., made up in time, and in obedience to the wish 
of your President, I have done what I could with the materials at com- 
mand, 

Abstract from Statement of Accounts. 


Gas made per ton. 9,174 cubic feet. 
Gas sold per ton. J Alsen w aid ale wleae Gare Ane ieteles 8,217 
SES Ep CT. a oe ree ees eee ee 39.27 per cent. 


Cost per 1,000 cubic feet of gas sold— 


Naa NERS 31h se Cate es eae ee a te Ri we GIR ES 10.67d. 
IRS Cs Gk ovens peal R's BSc haw tee se vam 3. 28d. 
Repairs and maintenance of works...............--...+-- 1.71d. 
Repairs and maintenance of retorts..................+05- 1.39d. 
Net receipts for residuals per 1,000 feet of gas sold......... 7.77d. 


DISCUSSION, 


Mr. Peaty (Burslem) said that if the illuminating power, as stated by 
Mr. Darwin, was tested by Sugg’s No. 1 burner, it meant 12} or 13 candles 
by the old burner as commonly employed in his district. He should be 
glad to know how much gas per ton of coal used Mr. Dawson could pro- 
duce. 

Mr. Darwin replied that his estimated production was 9,200 cubic feet 
from slack alone. He did not think it would be right to set down the 
illuminating power so low as 13 candles. 

Mr. Peaty, resuming, said if coal bould be obtained at 8s. 2d. per ton, the 
cost would average 10d. per 1,000 feet, whereas the average in Mr, Darwin's 
case seemed to be more than that. Unless, therefore, there was a gain in 
the amount of tar and liquor produced, coal would seem to be quite as ad- 
vantageous as slack to use for gas making. He had noticed in his experience 
that better heats were maintained when coal was used than with coke ob- 
tained from slack. With burgy there was always a difficulty in maintaining 
a thoroughly good heat, inferior coke being the result. 

Mr. Davis (Hereford) said perhaps Mr. Darwin was so placed that large 
coal was, in proportion to slack, far more expensive if he had to give the 
market price for it. From his experience with South Wales coal, he pre- 
ferred the large to the small—he obtained better results from it. But 
perhaps he had been more fortunately placed than others, becanse those 
concerned in his works went in for large coal, and the only small coal he 
had to deal with was that made in carriage and storing. Some years ago, 
at Canterbury, he had used Newcastle coal, which was much the same as 





what was called burgy in Lancashire, there being scarcely ever anything in 


as to how far the distillation of coal could be carried on so as to produce a| it larger than nuts, and he had obtained good results from that coal—results 
profit irrespective of gas. Without answering this question, I may go so| as good, perhaps, as those he was getting at the present time from large 
far as to state that I hope to show at some future time that the sale of the| coal. But it was a different class of coal, and caked more than the South 


residuals can be made to pay for the coal or slack, and 9,200 cubic feet of | Wales descriptions. When he commenced at Canterbury, however, he 
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could not get 8,000 cubic feet of gas to the ton; but that was accounted for 
by the fact that the retorts were in a very bad condition, so much so that it 
was not an unusual thing for him to use a barrowfull of clay to stop holes 
in a retort before charging. But when the season allowed of his making a 
change in the state of things, he did so, and obtained 11,000 cubie feet to 
the ton ; and he had been getting that from the South Wales coal, the illum- 
inating power being 14 candles, with a Sugg burner. The question was, 
not if the gas was in the coal, but if they could get it out ; and when they 
saw it going up the chimney there was no question that it was being 
wasted. He did not see, however, why others should not get the same re- 
sults as himself. The large coal, he might add, he had put into the upper 
retorts in lumps as large as a man could lift and throw to the end of the 
retort. By this plan he found that it was better carbonized, and that the 
results were altogether better, the gas escaping more readily from large 
‘lumps than from small. With respect to the question of through retorts 
his retorts were built back to back, but he did not work them through, be. 
cause to light up double settings would be more than he required. Scoops 
he could not use, because of the large coal. As to the dip, some had a dip 
of 3 or 4 inches, or even more ; but he put up a large hydraulic of wrought 
iron, 22 inches in diameter, which worked 24 retorts. That allowed him to 
work with a small dip, and he set it to half an inch. With that he had no 
difficulty, except that it got out of level occasionally, but that was set right 
with a little trouble. ; 
Mr. Winstanley (Newcastle-under-Lyme) said that he was exceedingly in- 
terested in this matter, and asked for information as to Mr. Darwin’s st 
for wages per 1,000 cubic feet of gas made. Taking slack at 6s, 10d. per 
ton, which was the price given by Mr. Darwin, he thought that if they could 
get burgy at 7s. 6d. or 8s, per ton it would pay them better to use it. He 
found, for instance, that with coal he could obtain a maximum production 
of 28,000 cubic feet of gas per man per day, whereas in Mr. Darwin’s case 
it was 16,000 cubie feet, and his wages amounted to 2.344d. per 1.000 feet, 
as against 5.50d., as shown by Mr. Darwin’s accounts. Further than this, 
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it seemed to him tha’ the wear and tear account must be greater with slack 
than with coal, because of the smaller yield per ton. From coal he obtained 
an average of 9,700 feet per ton. In reply to Mr. Darwin he said that his 
retorts were 24 in. by 18 in., and 9 ft. 6 in. long inside, and that he worked 
eight-hour charges. 

Mr. M’Millan (Stoke-upon-Trent) said that from the same seam that Mr. 
Winstanley was using—viz., the 7-feet Banbury—he was satisfied 9,700 feet 
of gas per ton might be obtained, working with burgy. That was with 60 
per cent. of slack and 40 per cent. of large coal. He had taken several av- 
erages, For the first portion of the term he had taken, they were getting 
coal from a very good seam in the Harecastle colliery, but, like other soe 
it eventually depreciated ; however, the average for the first four years was 
something like 9,600 feet per ton, and he believed that if the Banbary coal 
was properly picked of its impurities before delivery, its qualities for gas 
making would be still better. For the past quarter the avarage make had 
heen 9,800 cubic feet per ton. The illuminating power was generally 15.20 
or 15.50 candles by Sugg’s ‘‘ London” burner, no cannel whatever being 
used in the manufacture. 

Mr. Annan (Wolverhampton) said that from what had come to his knowl- 
edge recently he was inclined to believe that slack might with profit be 
converted at the pit’s mouth into coke, tar, and liquor, paying no heed 
whatever to the gas, but letting this escape into the clouds. The paper, he 
thought, was a very good one, and no doubt many of those present would 
see the usefulness of it, and would try to help forward that good time when 
gas making would pay for the sake of the residuals, and gas would be given 
away to a grateful public. 

The President inquired if the members had worked out the cost of manu- 
facture to them, so as to form a comparison with the figures given by Mr. 
Darwin. 

Mr. Simpson (Rugby) said that his net cost was 1s. 9 1-144, pe 1,000 
feet, and he wanted 1s. 74d. for dividend. 

Mr. Annan said he believed his cost was nearly 1s. 5d., including distri- 
bution, and he required about 10d. for dividend. 

Mr. Tindall (Walsall) referred to the interest with which he had listened 
to the valuable paper just read, and said the results which Mr. Darwin had 
obtained from the use of slack were, in his opinion, exceedingly good. He 
had never used slack to any considerable extent, but he had tried it, and 
had found the make of gas to go down considerably. With South York- 
shire and Derbyshire coal his make was 9,500 cubic feet per ton, taking the 
year round, and he was afraid he could not obtain the same results from the 
use of slack. The difference in price between slack and coal would be lost 
in labor and the quantity of gas made per ton. His experience was in 
favor of through retorts, both as regarded corbonization and consumption 
of fuel. His dip was about the same as Mr. Darwin’s. In the last bench 
of retorts he fitted up, he divided the hydraulic main, so that to each 
length there were two settings of seyen retorts, He exhausted from 
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four points instead of one at the end, and he found that to be a great ad- 
vantage. 

Mr. Storer (Stafford) said that for many years he had used nuts exclus- 
ively, and his average make last year, and, indeed, for some years, had been 
9,700 feet per ton. Through retorts in large works were no doubt the best, 
but in small works he maintained they were a disadvantage, occasioving 
inconvenience in lighting up and letting down. In dealing with the average 
make per ton of coal, it was necessary to take into consideration the unac- 
counted-for gas. He knew there were men who boasted of obtaining a 
large yield of gas for the quautity of coal used, but, on the other side, they 
had a large quantity unaccounted for. He believed, however, that this 
would be well looked after by Mr. Darwin, who had put the matter very 
fairly before the meeting, and had candidly stated the small yield of gas per 
ton of slack used, He admitted that he could not use slack. With regard 
| to the dip. he should advise that it be done away with. Some friends of his 


were working with dips, and others were working without them, and the 
results from the latter were something like 700 feet per ton better than from 


the former, while the average illuminating power was also very much in- 


}creased. Another important item was the consumption of fuel. Mr. 
| 'Tindall’s fuel account would bear comparison with any, but he was sorry 
he did not know what Mr. Darwin’s was, as it would have guided him in 
his caleulations. He had been working with coal the ,past week as an 
experiment, and he found that the heats were more regular than when 
nuts were used; but still his committee had accepted tenders for nuts 


again, and he was not going to turn his back upon an old friend. In 
answer to the President, he added that he was using Madeley nuts, which 
might be reckoned as North Staffordshire coal, Madeley being just on the 
borders of Cheshire, 

Mr. Simpson (Rugby) said that the conclusion to which experience had 
led him was that a good production could not be obtained from coal, nuts, 
or slack, unless there was a good heat. He did not bind himself to supply 
17-candle gas, but he did it; and he thought he could do so with either 
nuts or slack if he was not pressed for quantity ; but he could not get up to 
his brother manager’s quantity per ton. He tried it one year, but it 
brought so many complaints that he gave it up, went back to the old prac- 
tice, and produced 17-candle gas, going up to 18, Nuts were cheaper than 
coal, and 1s. a ton was worthy of their observation; and if he had good 
nuts he could make that 1s. a ton a little better for the company than if he 
bought coal, Slack he had not tried, but he thoroughly believed that if he 
had not to put so much coal in and work it off, slack would pay him even 
better. If, however, he were to use slack, he would have to adapt his re- 





torts to it, as a retort fixed fpr coal would not do for slack, because there 
must be an intense fire. While he could not con:pare with his friends near 
him as to quantity, as to general results he did not fear to compare with 


them, for if they gained in one thing they lost in another, and by an inter- 
change of opinions they would find that what did not suit in one town 
suited in another. 

Mr. Darwin, replying to the discussion, alluded to Mr. Peaty’s remarks 
as to illuminating power, and said that his paper showed that he had no 
difficulty in maintaining a standard of 15 candles, and sometimes he went 
above that. As far as results went, and taking the residuals into account, 
he believed they would compare favorably with those of Mr. Peaty. He 
(Mr. Darwin) was at a disadvantage as regarded carriage, inasmuch as he 
believed it was 1s. per ton more to Longton than to Burslem, and he had, 
besides, to pay 1s. per ton above the market price for slack, under a con- 
tract which, however, would happily soon terminate. As he had stated, the 
net cost for slack, ete., per 1,000 cubic feet of gas sold was 2.90d., and 
1s. 11.83d. per ton carbonized ; and he believed that if he had the advan- 
tage of the market price of slack and ammoniacal liquor during the half 
year, he could have paid for the slack out of the residuals. Mr. Davis had 
mentioned the large amount of gas he made per ton, but possiby he had to 
pay a comparatively larger price for it, and the proportion of residuals 
would be smaller. When he (Mr. Darwin) used coal, he generally charged 
his bottom retort with it. The dip he used was 14 inches. Mr. Winstanley 
had said that his cost for carbonizing wages was 2.34d. per 1,000 cubic feet. 
His (Mr. Darwin’s) was 3.28d. per 1,000 cubic feet, but Mr. Winstanley had 
introduced settings of six retorts of large diameter, and made each of the 
| men carbonize 3 tons of coal per day, whereas he believed the usual quanti- 
ty carbonized in the other Potteries towns was 2} tons per man. His (Mr. 
Darwin’s) wages also included a portion of those of a yard foreman, which 
possibly Mr. Winstanley’s did not. Good clean slack could now, he be- 
lieved, be had at 3s. 6d. per ton at the pit. [A Voice: ‘‘3s.”] He doubted 
| whether a good quality could be maintained at 3s., so as to have it good 
| when most wanted—viz., in winter. Mr. M’Millan had said that he specified 
| burgy to be 40 per cent. of coal and 60 per cent. of slack, which very 
| nearly agreed with what he (Mr. Darwin) had stated in his paper. 
| The President said he was sure that all present would agree with him that 
the subject they had under consideration was one of great importance, and 
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the question of the comparative economy of slack and coal was one that was 
very difficult to determine, for this reason, that they could not easily get a 
comparison based upon precisely the same terms. He agreed with many of 
the speakers as to their experience of the use of slack and nuts. 
found that they caused the heats to go down, and altogether such good re- 
But then the position of 
If the works were situated, say, 


sults were not obtained with them as with coal. 
the works had to be taken into account. 
100 miles from the collieries, it certainly was well to get as much as possi- 
ble from the coal, because then the question of carriage came in—the cost 
of transport being as much for coal that produced only 8000 or 9000 cubic 
feet per ton as for coal producing 10,000 or 11,000 cubic feet per ton, so that 
their friends who were nearer the pit’s mouth might find it profitable to use 
slack, while they at a distance found that the cost of carriage outweighed 


any other advantage they might obtain. With regard to the question of 


sulphur in the gas, he could hardly agree with Mr. Darwin that the amount 


was influenced by his method of carbonizing, nor could he agree with that 
eminent engineer, whoever he might be, quoted by Mr. Darwin, who con- 
sidered that by limiting his production per ton he retained the sulphur in 
his coke, instead of allowing it to pass off with the gas. So far as he was 
aware, no one had yet been able to discover the precise conditions favorable 
to the formation of bisulphide of corbon ; but happily, of late years, their 
One 
way by which it could be very much reduced was by thorough washing— 


knowledge of how it was to be got rid of had considerably increased. 


making use for this purpose of the whole of the ammonia produced both in 
and 
Mr 


Darwin had touched upon many matters which might be called controversial 


the condensers and in the scrubbers. That was a profitable operation, 


one that should be carried out with completeness in all gas-works. 


since they had frum time to time been productive of no little discussion, and 
might be expested to continue to interest them. The question of ovens 
versus retorts they had before them twelve months ago. As to short or 
through retorts, that was purely a question of convenience. He was aware 
that equally good results were obtained with the one as with the other, but 
he maintained that when the works were sufficiently large, through retorts 
were much to be preferred. Mr. Storer has raised the question of the expe- 
It was one that seemed to be coming to the front, havy- 
Mr. Davis had shown that 
What was 


wanted was to relieve the retorts from pressure, and perhaps it mattered 


diency of the dips. 
ing received increased attention of late years. 
with a very shallow seal excellent results could be obtained. 


little how that was done, but for his part he preferred to do without the 
dip. He had said that slack and nuts required greater heat to carbonize, 
and that, he thought, agreed with the experience of Mr. Darwin himself, 
Mr. Darwin had explained 
that this was partly accounted for by the use of some canuel coal producing 


whose fuel account amounted to 39 per cent. 


no coke ; but taking it to be nominally 32 per cent., this was about six per 
cent. higher than the average, and this excess he was inclined to attribute to 
the slack. 
deavoring to obtain information bearing upon the different localities in 
which they carried on their operations. Much information had been afford- 
ed them with reference to one coal field—viz., that of North Staffordshire, 
and if they could follow it up by a discussion relating to other coal fields, 
such as the Derbyshire, it could not fail to be of service to them. 


The discussion, he thought, had shown the importance of en- 


He pro- 
posed a very cordial vote of thanks to Mr. Darwin for his paper, coupled 
with a request to him to allow it to be printed and circulated amongst the 
members. 

Mr. Winstanley seconded the proposition, which was unanimously agreed 
to. 

Mr. Darwin, in responding, said that he had taken great interest in this 
question of working slack, and generally he had found the results very sat- 
isfactory. The balance-sheet of his company would compare very favorably 
with those of many other companies in other towns, 

A vote of thanks to the President was then, on the motion of Mr. Storer, 
carried unanimously. 


He had | 


—- igi 7 
that it had been dealt with very fairly by Mr. Darwin. At the same time, | 





The President, in acknowledging the vote, announced that at the next | 


meeting, to be held in October, Mr. Annan had kindly undertaken to intro- 
duce the subject of condensation ; 
had promised to furnish an account of their recent visit to Paisley, for the 


and that Messrs. Winstanley and Peaty | 


purpose of inspecting the patented process of Mr. Hislop for the revivifica- | 


tion of foul lime. 





ADVANCE m Prick oF FrxtsHep Iron.—Several manufacturers of finished 
iron in Pittsburgh have issued a new price list, making the base price 2°3 
cents a pound which is an advance over the lowest price at which iron has 
been sold of more than fifty per cent. Consumers tell us they have never 
known the time when it was so difficult to get orders filled. A member of a 
firm that are large consumers of finished iron said they could not get their 
orders for tank iron filled here at all and were obliged to get it elsewhere. 
Gas and steam pipes have advanced about sixty per cent.— American Man- 


ufacturer. 


Sept. 16, 1879. 


Central New York Gas Engineers’ Association. 
_— 

The second quartely meeting of the Central New York Gas Engineers’ 
Association was held in Parlor ‘‘A,” Brackett House, Rochester, N. Y,. 
on Thursday, August 21, 1879. 

There was quite a large number of members present. 

The meeting was called to order at 11 o’clock—President A. C. Wood iy 
the Chair. 

The Secretary read the minutes of the last meeting, as also the Constitu- 
tion and By-Laws, which had been adopted at that time, and on motion the 
minutes were approved as read. 

The Secretary presented the name of Mr. J. H. Findlay, of Ogdensburgh, 
for membership in the Association, who was balloted for and declared elect- 
ed a member of the Association. 

A, 


D. C., which was read and ordered on file. 


A communication was received from Crutchett, C.E., Washington, 

The subject of stoppages in stand pipes was brought up and discussed by 
the various members present, and a new idea advanced— that of introducing 
water into the ascension pipe, which some of the members had thoroughly 
tried and found to accomplish the work in the most thorough manner, such 
a thing as a stopped stand pipe being unknown in the retort house since the 
introduction of this system of working. 

Mr. Perry, of Rochester, introduced the subject of the methods to be 
used for extending the sale of gas, both for illuminating and cooking pur- 
poses, and felt that this was a subject that needed the consideration of every 
member of the Association. It was a delicate subject to handle, as we were 
not only compelled to remove the deep-seated prejudices of the public, but 
had also to convince the executive officers of the companies we represented 
that the old manner of manufacture and methods of distribution had become 
obsolete, and that a new era was upon us—that, did we desire to increase 
our business, we must needs solicit consumers, must be at pains to explain 
to them the most approved principles of consumption, both for light and 
heat. 

Mr. Cartwright urged that the companies could extend their business by 
That it was just as legitimate for the company 
to furnish gas to one consumer at a lower rate than to others, as fur mer- 


means of special contracts, 


chants in their business to make and hold to various discounts upon their 
staples. 

Mr. Findlay, of Ogdensburgh, gave his experience in the classification of 
consumers, and had found it to work greatly to their advantage. 

The President stated that since the last meeting he had inquired in New 
York City as to the opinion on this subject. He had known that the system 
had at one time been pursued there and abandoned, and found upon inquiry 
that it had been a source of continuous annoyance during the time in which 
it was in vogue. 

After considerable discussion, on motion it was agreed that Mr. A. D. 
Perry, of Rochester, be requested to prepare a paper on this subject, which 
should embody a memorial to the companies and to the consumers, 

On motion of Mr. Humphrey, it was agreed that when we adjourn we ad- 
journ to meet at Rochester, on Thursday, November 20, 1879. 

Mr. White, on behalf of his colleague and himself, extended an invitation 
to the members to visit the works of both companies and different points of 
interest in the city, which was accepted. 

On account of the interest that would centre about the paper cf Mr. Perry, 
and other papers furnished for the next meeting, it was agreed that the 
balance of the session should be passed in informal conversation, and that 
the Association adjourn at one o’clock for dinner, and meet again at two 
o’clock to view the gas works, etc., as heretofore agreed upon. 

After some interesting conversation, the meeting adjourned. 


CLEMENT A. Waite, Secretary. 





Gas Engineers’ Associations. 








The Plumber and Sanitary Engineer speaks as follows on this subject, 
and we most heartily commend the views therein expressed : 

The August gas topic is of course, in compliment to our Eastern friends, 
the semi-annual meeting of the New England Association of Gas Engineers. 
What was said and done there is on record. It was a most delightful occa- 
sion in the judgment of all participators. The past year has witnessed the 
founding of several such associations. The Connecticut gas engineers are 
the last to take such action. The question occurs whether it is advisable to 
form so many minor assemblies, and whether it would not be better to con- 
centrate strength upon one central organization. In our opinion the 
formation of minor associations is very proper, and should not be considered 
as conflicting with a national one. In Great Britain, whose territory would 
only make one or two American States, there are a great number of gas 
engineers’ assoviations, yet the meetings of the central association do not 
seem to suffer, At the last meeting five papers had to be left unread ; by 
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tions of the society. By looking over past files of the London Journal of 
Gas Lighting it will be seen what a quantity of literature has accumulated 
at the meetings uf the many gas societies of England. In fact, we believe | 
that if there were more minor associations here, more papers would be read | 
at the meetings of the general society. 

At present the meetings of all our associations are devoted principally to | 
discussions, on the floor and privately, and to social enjoyment, and few 
papers are read. This is certainly their weak point. It is really provoking 
to see assemblages of such well-known men, any one of whom could present 
most interesting papers, yet to hear nothing from them. The annual meet- 
ings should be crowded with matter ; if so much be presented that it must 
‘be taken as read,” it is all the better ; the record of the society is made by 
the reports in print. The Secretary of the National Association of Gas En- 
gineers has made a special effort in this direction by publishing a list of 





subjects on which our engineers might write for the meeting. We hope 
they will. It is the solid matter that gives weight. The New England 
Association makes a distinction between its annual and semi-annual meet- 
ings. The first is a business meeting for the transaction of business, 
reading of papers, and formal discussion of gas subjects ; the semi-annual 
meeting is more informal, and, while it may be just as useful to the individ- 
ual, its record is more a social one than otherwise. The Connecticut Gas 
Engineers’ Association, organized July 8th, proposes to hold quarterly 
meetings at the different works in the State. The Western New York 
Association also holds quartely meetings. If we mistake not, this is some- 
thing of an innovation, annual and semi-annual being the general rule for 
the gatherings. 

But, above all, these local associations should consider themselves as 
allies, or, at the least, as friends of the central organization. The national 
society should find in them its best allies. The informal discussions that 
take place in them should lead to the preparation of papers embodying the 
results and conclusions of such discussions to be read before the representa- 
tives of the whole country. Wishing to see the country represented by a 
worthy national association, and feeling as we do about local societies, we 
are glad to witness the formation of new ones. The Gas Engineers of 
Western New York, the Western Gas Engineers, and the Connecticut Gas 
Engineers are the last to fall into line. Who will come next ? 





{From the “‘ Journal of the Franklin Institute,’ 
The Electric Arc—Its Resistance and Illuminating Power. 
as 


By Prors. Exisvu THomson and Epwin J. Hovsron. 


From a series of investigations made by us in the winter of 1877-78, and 
published in the Journal of the Franklin Institute for May and June, 1878, 
as part of a report of the Committee of the Franklin Institute on Dynamo- 
Electric Machines, we were lead to infer the existence in the electric arc of 
certain relations between resistance, current strength, and illuminating 
power. Further experiments in the same direction have seemed to confirm 
these relations. We therefore have taken the opportunity of stating them, 
believing that they will be of value to other investigators in this field. 

The relations existing between arc resistence and current strength, and 
between current strength and illumivating power, are apparently expressed 
by the following laws, viz. : 

First. In arcs of equal lengths the resistances are inversely proportional 
to the current strengths. 

Second. The illuminating power of an arc is approximately proportional 
to the current traversing it. 

Third. In ares of equal leugth the energy given out is proportional to the 
current strength. 


Whether the above laws will be established for great range of conditions 
remains for future investigation ; and, indeed, when it is considered that it 
is almost impossible to maintain arcs of equal lengths, the results may be 
regarded as approximately true, and point to the need of an extended series 
of experiments, in order that the errors in individual cases may be elimin- 
ated. The experiments we are now conducting in this direction are not yet 


: . ; re | 
motion of the president they were taken as read, and printed in the transac- | economic division is impossible. It must not, however, be forgotten, as 


appears to have frequently been the case, that the above statement assumes 
that the resistance is constant. With the are, however, the resistance with 
a changed current is not constant. If the current be doubled, its resistance 
is halved ; if the current be halved, its resistance is doubled—always assum- 
ing the distance between the electrodes to remain constant. The work of 
the current, therefore, with a given length of are, is proportional to the 
current, and not to the square of the current, as has been frequently as- 
sumed, The third law expresses this relation, the total energy being the 
work given out as light and heat, and due to current traversing resistance, 
which resistance falls as the current increases, and the converse. 

The total energy evolved in an are does not, however, appear to be a 
measure of the illuminating power of said are, it having been noticed by us 
that the total energy in the are may be the same, while the illuminating 
power varies considerably. The illuminating power of ares, representing 
equal amounts of energy evolved, appears to be affected considerably by 
the distance apart of the carbon electrodes. It is found in practice that, in 
any case, the maximum illuminating power is obtained when the electrodes 
are separated to a certain distance. An increase of this distance between 
the electrodes is attenaed by an increase in the resistance of the arc and by 
a decrease in the current strength, not, however, proportional to the in- 
creased resistance. Consequently an increase in the total energy evolved in 
the are may take place while an actual decrease in the ifluminating power 
has resulted. This last statement may at first appear to involve a contra- 
diction, but when it is remembered that the greater portion of the light 
evolved by an are comes from the intensely heated surfaces of the electrodes, 
and not from the heated gas stream constituting the are proper, it can 
readily be understood that with a large are a considerable proportion of the 
energy will be expended in sustaining the temperature of the gas stream 
and supplying or making good the heat convected from it to the surround- 
ing air. In an are of less length, a smaller proportion of the energy is 
expended in sustaining the temperature of the gas stream, and the amount 
of surface of the electrodes heated to intense incandescence is relatively 
increased. 

It is our opinion that the relation between the illuminating power and 
the current, as expressed by the second law, is necessarily quite approxi- 
mate, since the distance apart and consequent facility for loss of heat by 
convection from the electrodes cannot be without influence on the ilumin- 
ating power. 

CENTRAL HiaH Scuoon, Phila., June 13, 1879. 





The Elimination of Sulphur Compounds from Illuminating Gas- 
paeeeee eres 

Sir—Accept my best thanks for the notice which you have so kindly taken 
of the paper on the elimination of sulphur compounds from coal gas, which 
I had the honor of reading before the North British Association of Gas 
Managers, and for the recommendation waich you have so warmly given 
your southern readers to test the matter for themselves. They are far more 
interested than Scotch managers, and I do hope that they will make such 
experiments as shall satisfy them of the soundness of the process. I shall 
be glad to send them samples of the fluid with which to experiment, trust- 
ing that they will communicate through your valuable pages the results 
which they may obtain. 

I have frequently regretted the want of language sufficiently explicit to 
convey my meaning or thoughts when addressing others, and in this case I 
regret exceedingly to find that I have not made sufficiently intelligible the 
application of this hydrocarbon fluid (recovered from waste shale gases) to 
the elimination of sulphur compounds ; for, both from your notice and from 
the remarks of others who have since spoken to me on the subject, it seems 
to be considered somewhat anomalous that a volatile hydrocarbon fluid can 
be employed both as a carburetting agent and also for the elimination from 
coal gas of another volatile compound such as the sulphide of carbon, and 
that the natural inference would be that both would ultimately find their 
way together into the gas. 

I observe, further, that I also appear to have failed to convey my true 
meaning when speaking of the use of this fluid in conjunction with lime and 
other salts having an affinity for sulphide of carbon ; but, with your kind 





eompleted, and embrace, besides the laws just stated, other interesting re- 
lations. We have thought, however, that the results thus far obtained 
justify the publication of the above statements of existing relations. 


The following theoretical considerations, aside from experimental data. | 


serve partly to explain the first law. An increase of current is attended by 
a more active transferrence of carbon vapor from positive to negative elec- 
trode, which would result in an increased breadth of arc and, consequently, 
decreased resistance. 

The bearing of this law on the question of the economical division of the 
electric current in the production of several arcs in the same circuit, instead 
of one single arc, is important. It has been held by some that if the inten- 
sity of the current be halved, the work being as the square of the current, 


| permission, I shall try again, and endeavor to make myself better under- 
| stood. 

And to illustrate my subject, I shall deal with matters with which we are 
| all already conversant. Suppose we had perfectly dry air containing a pro- 
| portion of dry ammoniacal gas diffused through it, we could remove all 
‘of such ammonia by passing it through a series of washers or scrubbers 
| through which a current of water is made to flow—that is, on entering the 
| first vessel containing water, the ammonia would be at once partially absorb- 
|ed, but at the same time the dry air would take up in diffusion a portion of 
| watery vapor, and at each succeeding vessel the ammonia would be further 
‘ absorbed and the air further moistened, till by the time the air issued from 
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. . : : ff a , 
the final vessel it would not contain a trace of ammoniacal gas, but would | into the gas, to carburet it in exchange for the sulphide of carbon removed, 
» ° | " 
be fully saturated with watery vapor. Here we have a substance with a far | Or the analogy between the action of the absorbents, water and the hydro. 
| Ve . 


higher tension, or, in other words, far more volatile than sulphide of carbon 
being absorbed by a volatile fluid which at ordinary temperatures would 
supply nearly two per cent. of its vapor by the dry air, No doubt this ab- 
sorbent action of the water is limited, and therefore unless the water were 
renewed the air would pass, becoming saturated with moisture, and retain- 
ing the greater portion of the ammonia which it originally contained ; but 
long before such could be the case, the first vessel would contain a very 
strong solution of ammonia, and we know that we could remove the water 
before the point of saturation with ammonia was nearly attained, and by 
simply heating the ammonia solution in a still, the ammonia would be driven 
out, and the pure water left behind could be cooled and returned to the fin- 
ishing vessel of the washer or scrubber. 

Now, suppose we employed this fluid hydrocarbon to recover bisulphide 
of carbon or other sulphur compounds from coal gas—and for the sake of 
simplicity we shall suppose that this fluid has the same boiling point as 
water, and is supplied to the gas in a similar way—it is evident that the gas 
containing the sulphur compounds, on entering the first vessel, would have 
a portion of those sulphur compounds removed by being absorbed by the 
fluid; but, at the same time, a portion of the vapors of the fluid would be 
diffused through the gas, 
pounds would be further 


and at each succeeding vessel the sulphur com- 
absorbed, until finally they would be entirely re- 
moved. At the same time, the gas would have a further and further quan- 
tity of the vapor of the fluid diffused through it, until being saturated, when 
it would contain a percentage of the vapor of the fluid equal to that which 
the air contained of the water, or nearly two per cent. This two per cent. 
or so of hydrocarbon yapor derived from the fluid, diffused through the 
Long before 
the fluid in the final wash vessel would allow sulphur compounds to pass, 


gas, would very considerably increase its illuminating power. 


the fluid in the first vessel would be so saturated that, as in the case of the 
watery solution of ammonia, they could be separated by fractional distilla- 
tion, or by subjecting the vapors of the distillate to heat in the presence of 
steam, when the sulphur compounds would be broken up, and sulphuretted 
hydrogen gas liberated ; or they could be treated chemically, which would 
The fluid so freed 


from sulphur compounds could be returned to the final wash vessel to com- 


be the simplest and most perfect way for theiz removal. 


plete the operation of removing the sulphur compounds from the gas. 

I hope those remarks have shown how this fluid can be employed as a 
Let me now 
take a similar mode of explaining the application of this fluid in conjunction 


simple solvent for the sulphur compounds present in coal gas. 


with chemicals having an affinity for sulphide of carbon. 

Suppose that ordinary crude gas contains carbonic acid, and sulphuretted 
hydrogen was perfectly dry on entering the ordinary moist lime purifiers. 
At the instant of the first contact between the wet lime and the dry gases, 
the water would at once absorb a portion of the two acid gases CO. and 
H.S, reducing them into the liquid form, and thus bring them into such 
close contact with the lime that cnemical action would result, and CaO Co, 
and CaS H.S would be formed. At the same time the gas would take up 
in diffusion a portion of the water from th« lime, and at each suecceding con- 
tact between the gases and the wet lime a further quantity of watery vapor 
diffused through the gas, till by the time it reaches the outlet from the pu- 
rifiers, every trace of the acid gases would be removed, but the gas would be 
saturated with the vapor from the wet lime. 

Now, as you are aware, the chemical substances which are employed with 
most advantage for the removal from coal gas of the sulphide of carbon are 
the alkalies or alkaline earths, not in a caustic state, but in the form of hy- 
drosulphides. Dr. Odling has shown that between perfectly dry solid hy- 
drosulphide—say, of lime—and the sulphide of carbon diffused through 
coal gas, there is but a feeble affinity ; that union takes place very slowly ; 
and, consequently, the purifying material must be kept for a long time in 
contact with the gas, due to the fact that a dry gas and a dry solid chemical, 
although possessing great affinity, are not brought into sufficiently intimate 
contact without the intervention of a substance which will reduce the gas to 
a liquid form; but he shows that the wetting of the lime salt with water 
does not only not increase the rate of union, but that, in point of fact, it ra- 
ther retards it, because the sulphide of carbon is insoluble in water, and is, 
therefore, not absorbed and brought into intimate contact with the lime salt, 
as is the case with water and carbonic and hydrosulphuric acids when caus- 
tic lime is employed for their removol. 

But let us now suppose that, instead of wetting the dry hydrosulphide of 


varbon fluid, may be graphically shown as under : 
When CO, is Removed form the Gas. 


First stage. —CaO, H.O + H.O + gaseous COQ,. 
‘ , (8,0? 
CaO, HO + 500, § 


Third ditto, —-CaO, CO, +H,0, H,0O. 


Second ditto, 


liquid. 

When CS, is Rerioved from the Gas. 
First stage. —CaS, H.S + CnHm -+ gaseous CS, 
CaS, H.S + { CnHm 


Third ditto. —Cas, CS. -+ H.S-+ CnHm. 


Second ditto. liquid. 


You will remember that at one time it was proposed to use sulphur 
material to combine with and remove the sulphide of carbon from coal 


as a 
Gas ; 
but it was shown that sulphur could not have any such solvent action for 
the sulphide of carbon present in coal gas, otherwise the finely-divided sul- 
phur set free in the employment of the hydrated oxide of iron for the 
removal of sulphuretted hydrogen from the gas would have removed the 
other sulphur compounds as well; and Dr. Odling shows that, although 
liquid sulphide of carbon and sulphur are solvents for each other, it does 


a 


not follow that sulphur is a solvent for sulphide of carbon in the gaseous 
form, This is another proof that in many cases it is necessary to reduce 
a gas to the liquid form before it can combine with a solid, either chemi- 
cally or dissolved. Now, suppose the hydrated oxide of iron, holding 
diffused through it 30 or 40 per cent. of finely-divided sulphur, were to be 
wetted with this hydrocarbon fluid, it is evident that the sulphide of carbon 
present in coal gas in the gaseous form would be rednced to a liquid state 
by being dissolved by the fluid ; but no sooner would the sulphide of car- 
bon be reduced to the liquid form than it would be partially dissolved out 
of the fluid by the sulphur, and thus the sulphur would be made a solvent 
for the sulphide of carbon present in the coal gas, but through the medium 
of this fluid. Of course, this interchange of affinity would be principally 
effected in the lower layers of the purifying material, and the sulphur 
The 
hydrocarbon fluid, therefore, wetting the upper layer of the purifying ma- 
terial, would be diffused through the gas, and would very much improve its 
illuminating power, and at the same time the sulphur compounds would be 
removed. 

Now, I think it will be sufficiently plain that illuminating gases may be 
freed from sulphuretted compounds and carburetted by the same fluid em- 
ployed to remove those compounds from the gases. 


compound would be thus principally transferred to the sulphur. 


On entering the 
purifier charged with the chemicals moistened with the fluid hydrocarbon, 
the sulphide of carbon would be immediately absorbed and reduced to the 
liquid form, and chemically combined with the lime salt or other material, 
the hydrocarbon being set free either to be diffused through the gas, or 
This 


action at each succesive contact between the gases and the lime salt or 


to absorb a.urther quantity of sulphur compounds from the gas, 


other material wetted with the hydrocarbon fluid, would be repeated till 
the sulphur compounds were completely removed, and the the gases satur- 
ated with the vapors of the hydrocarbon fluid, which would be in propor- 
tion to the volatility of the fluid employed, and the temperature at which it 
was used, 

I have taken no notice of the action between this hydrocarbon fluid and 
the hydrocarbon vapors usually diffused through the gas, as it would only 
tend to confuse matters, and at any rate they are of no practical importance, 
as they soon balance themselves when the action ceases ; neither have I 
referred to other modes of applying this liquid, such as the substitution of 
the corresponding ammonia and soda salts for the lime, as the instances 
which I have here given are typical, and, as far as I can see, the best to 





lime CaS H.8 with H.O, we wet it with the hydrocarbon fluid recovered | 


from the waste shate gases, which may be represented by CnHn ; this fluid 
as you admit would at once absorb the hydrosulphide of carbon from the 
gas. It would therefore reduce it to the liquid form, and, of course, bring 
it into intimate contact with the hydrosulphide of lime, with which it would 
immediately combine, leaving the hydrocarbon free to absorb a fresh quan- 


|During the same period 160 collieries out of 452 were mining coal. 


tity of sulphide of carbon vapors, or, if sufficiently volatile, would volatilize | Zron Age. 


| metric tons of foundry pig and 253,000 tons of forge iron. 


illustrate this matter. Wo. Youne. 
—Correspondence in the London Journal of Gas Lighting. 





Iron anp Coat in BetGium.—During the second half of the year 1878, 
17 works with 29 blast furnaces, employing 2665 men, were in operation, 
while 12 works had 42 furnaces standing idle in Belgium, according to data 
furnished by the Moniteur Belge. The production amounted to only 13,600 
Out of 54 rolling 
mills built, 46 were working with 675 puddling and 305 reheating furnaces 
and a force of 12,700 men. The production was 209,000 tons of rolled iron. 
The 
average depth of the pits was 1260 feet, the average output of each per day 
being 194 tons, while the average production of each mine was 345 tons. 
The total production was 7,568,000 tons for the six months. The number 
of miners was 97,200, whose average daily wages were 56 cents per day.— 
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Official Report of Examinations of Gas for 
two Weeks ending Sept. 13, 1879, made 
at the Photometrical Room of the Depart- 
ment of Public Works. 


Corrected Illuminating Power. 





| 




















| Time of we 2 2 Bel «+ pe 
Sept.) Day ut | 4% gS Bee) &| ge 
ip Which | SA) SA) WA) BA! pA) BH 
1879. |Test were) ™ S2|$4|/ 98) 34] gd 
made. | BO) 20/ S| 25/| FO) ES 
zis |a |4 |n |S 
—- + SS —_—- —— + 
1 16.48/16 .57/19.74/17.11/15.56) 
Between | | | 
2 | 17.19/17.54/19.40/17.08) 15.92 
| 9.30 a.M. | 
3 | 17.14/17.73) 9.23/17.91)15.58) 
and 
4 16.98)17.33 19.46/17.38)15.65| 
1PM. | | 
5 16.28] 16.51/20.20/17.08)15, 56) 
} | j | 
6 16.30/16 .60|19.78/17.32 15.39 
siti as ae 19.68 17.31/15.61| 
+ /16.12/16.29/19.05)17.19 16, 22| 
| | | 
9 16.26/17 .03}19.75|16.78 16. 18| 
| | 
10 16.89 16 .62)19.92]17.25)16.27 
} 
11 | 16.94/16. 79] 19.71/17.75 16.12 
| | | 
12 | 16.25/16. 72/19.57/17.94 16.38, 


} } | i 
13 16. 16/17.10)19 .39/17.93)16.46) 


—-|—— | ——_ |} —_ |__| 


Average) 16.35) 16.76|19.56/17.47/16.27| 


nae 








‘ 


E. G. LOVE, Gas Examiner. 








The Pier at Inch Garvie, Scotland, which is be- 
ing constructed for the Forth Bridge, when complet- 
ed will be 109 feet higher than the highest chimney 
in the world, which is the St. Rollox chimney, be- 
longing to Messrs. Tenant & Co., of Glasgow, which 
it 430 feet in height, 





The Gas Burner Fiend. 
= 
Owing to a material reduction in the price of gas, 
some months ago, Mr. Middlebox’s yas bill for the 
last quarter was much larger than usual. As para- 
doxical as it may seem, areduction in the price of 
gas always results in larger gas bills. Mr. Middlebox 
had just settled his biil under protest, when the gas 


burner fiend entered his office with an easy, confident | 


air, and a patent ‘‘electric concave burner,” which 
he warranted to effect a saving of 25 per cent. in gas, 
and to give 10 per cent. more light than any other 
burner in the market. Middlebox listened to an 
enumeration of the merits of the article with a will- 
ing ear. If the vendor had called a day earlier, the 
probabilities are that his reception would have been 


as frigid as Charles Francis Adams, and as brief as a| 


poor man’s last will and testament. The burners 
were ‘‘only 25 cents a-piece,” and Middlebox per- 
mitted the fiend to remove the old tips and replace 


them with the ‘electric concave” concerns. Mid- | 


dlebox smiled a triumphant sort of smile when he lit 


the gas that evening, but it weakened somewhat | 


when the ‘‘ 10 per cent. wore light” failed to put in 
an appearance. 

The next day another vendor of burners visited 
Mr. Middlebox. No. 2 had the ‘‘ Meteoric-Magnetic 
Burner,” warranted to save not only 25 per cent. 
more gas than any other burner ever introduced, but 
to give 10 per cent. more light. 

When the fiend declared that he was not a Louisi- 


ana politician, Middlebox invested some faith in his | 


assertion and some cash in his burners. The ‘‘ Elec 
tric Concaves” were taken off and the ‘‘ Meteoric 
Magnetics” substituted. The 25 per cent. more light 
than the old burners furnished was not perceptible, 
but no doubt it was there. 

Next morning an individual with a read head and a 
green box greeted the vision ef Middlebox. He was 
agent for the ‘‘ Triple-Power Silver-Tube Gas Burn- 
er,” warranted to save 25 per cent. in gas and give 
10 per cent. more light than any other burner ever 


invented. ‘‘I have already sold a gross in your beau- | 


tiful town,” he said, with a persuasive smile, ‘‘ and,”’ 
taking an inventory of the chandelier, ‘‘ have only 
four more left. You can have ’em for 75 cents— 
cheap a $1.50.” Middlebox took the burners without 
any further inaugural ceremonies. If his arithmetic 


‘ was not at fault, he was warranted more light for 25 
‘cents’ worth of gas than he formerly received for $1. 


‘* Why,” be mused, ‘“‘ if every consumer in town in- 
vests in these burners the gas company will soon be- 
come bankrupt; and I wish it would! It is nothing 
but a grinding monopoly, anyhow, and I'll lend my 
aid to crush it.” When he lit the gas in the evening 
he was obliged to draw his chair a little closer than 
usual in order to read his paper. He thought some- 
thing ailed his eyes. It never struck him that the 


fiend might have slightly exaggerated the light-pro- | 


ducing ability of the burners. 

It was evidently a good week tor gas burner fiends, 
for the very next day an oily-tongued individual 
dropped in Middlebox’s office with a reservoir of vol- 
ubility and the greatest invention of a gas burner 


that was ever evolved fromthe brain of man. It was 


called the ‘‘ Magic Corona Reversible Burner,” and 
if it wouldn’t save 25 per cent. more gas and 10 per 
cent. more light than any other burner offered for 
sale since the discovery of gas as an illuminating 


agent, the money would be cheerfully refunded, and 


the purchaser be presented with $10 in gold. And 
the price was only 30 cents a-piece. Middlebox’s 
mind reverted fo the exorbitant gas bill he had just 
liquidated, and the ‘‘Magic Corona Reversibles ” 
superseded the ‘‘ Triple-Power Siiver-Tubes.” 

‘* By Jiminy,” exclaimed the delighted Middlebox, 
after the departure of Fiend No. 4. ‘‘ Just think of a 
saving of 100 per cent. in gas! Why, at the end of 
the present quarter I shall not owe the company 
over 50 cents!’ And his felicity was so great that 
he went around the corner to get a clove to flavor his 
breath. 
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He returned, wiping his mouth with the back of his 
hand, and at his office door he was accosted by a male 
person who immediately began expatiating on the 
wonderful advantages of the ‘‘ Mastodon-Concentric- 
Solar Gas Burner. He had sold many different burn- 
ers during his eventful career, but the ‘* Mastodon ” 
was vastly superior to anything ever designed for the 
purpose ; aud he would stake his reputation as a 
truthful, Christian gentleman that it would save 25 
per cent. more gas, and at the same time give 10 per 
| cent. more light than any other burner in use. 

Middlebox never anticipated anything so glorious 

as this. Here was a saving of 125 per cenv. over the 

| burners he employed less than a week ago, to say 
nothing of 50 per cent. more light. If figures didn’t 
lie, the gas company would owe him several dollars at 
the end of the quarter, instead of his owing the com- 
pany. And so the Mastodons took the place of the 


Middlebox now calmly awaited the expiration of 
the three months, and the advent of the gas compa- 
ny’s collector. He couldn’t restrain an audible 


| Magic Coronas. 


chuckie when he fancied he saw th® gas clerk footing 
| up the bill, and seratching his head in a pnzzled man- 
ner, to discover how the company was in his (Mid 
dlebox’s) debt, instead of he owing the company. At 
last the collector called, and Middlebox, instead of 
telling him to ‘‘come around next week,” greeted 
him with a pleasant smile, and indifferently asked : 





| ‘* Well, how much do you want this time ?” 
| The collector deftly flirted over a handful of bills, 
and threw one down with the remark, ‘‘ Here you 
| are—sixteen dollars and thirty-eight cents.” 

Middlebox was almost paralyzed. You might have 


| read his amazement and surprise from the expression 


of his eyes, as—Hamlet, is it not ?—remarks. 
Way: A—a—ain't—isn’t there some mistake about 
this ?” he gasped, holding the bill with trembling fin- 
| gers. 
| ‘*No,” replied the collector, with exasperating 
coolness; ‘‘the bill is all right. We never make a 
mistake. Gas meters can’t lie.” 
| The amount exceeded that of the previous quarter 
| by just $3.14 cents, and as Middlebox paid the bill 
| he made an observation that almost lifted the collect- 
| or’s hat off his head. Then he went out and returned 
in five minutes with a shot-gun. ‘The next move was 
to take off the Mastodon burners and restore the old 
ones. During this performance his language was 
frightful. His dog clapped his tail between his legs, 
scooted out of the office, and never returned. He 
was mad—Middlebox, not the dog. 

A few days later a fellow with a closely-cropped 
head waltzed into Middlebox’s office and asked if he 
didn’t want to buy the best burner out—the ‘‘ Radi- 
| ating-Iris-Full-Jeweled—warranted to save "— 





‘* Will you please give me your name and ad- 
dress ?” interrupted Middlebox, taking up and cock- 





ing his new shot-gun. 

| ‘*Ts it—is it materiel that you should know ?” 
| asked the fiend, backing toward the door and keeping 
his eye on the gun. 

‘*Ob, uo; not particularly so,” replied Middlebox, 
placing a cap on the nipple; ‘‘I thought perhaps it 
would afford your parents some satisfaction to know 
how you died, and to have your body forwarded ” — 

But the fiend backed out of the door as they do 
|in novels—‘‘as if by magic”—and dodged around 
the corner as if his life depended on his making a 
mile in three minutes. 


| and it did.—Puwcek. 








Rome Gas Light Company. 





The purchaser and owner of the above named com- 
pany, Major C. G. Samuel, took possession of the 
works on October Ist, 1878. The company was in 
debt over $3,500 for meters, piping, coal, and pine, 
Under the new management the entire debt has been 
paid, and the credit of the company in the commer 
cial world is first-class. 

It is the intention of Major Samuel, the president 
| and treasurer, to erect a new holder, twice the size of 
the present one, during this fall. He will also change 
the works from wood to coal in a few months. The 
interest on the bonds issued by the new company 
| falls due January and July lat. 










































































Steril 22 5 3% 

































































(34 American Gas Light Aournal. Sept. 16, 1879. 








’ Gas Stocks. Woonsocket, R. L.... 150,000 100 80 
ee SD. i. ae 400,000 40 148 
Quotations by G. W. Close Jr., Broker and | Hamilton, Ontario... 150,000 40 1174 
Dealer in Gas Stocks, Pittsfield, Mass....... 120 
(with W 8 Scott & Co.,) Rondout & Kingston 75 
24 Pine Srreet, New Xorx City. 4%. Gourw Missouri.. 600000 50 72 
SEPTEMBER 16, 1879. | Stillwater, Minn...... 50,000 50 
s2~ All communciations will receive particular attention | Saugerties, N. ¥ .... 15,000 100 95 
t#- The following quotations are based on the par value | Troy, Citizens.. ..... 600,000 100 
of $100 per share. gy San Francisco Gas- 
Gas Co.'s of N.Y. City. Co., SS. Frisco Cal. O5 
Capital. Par. Bid. Asked. | - : 
i Eee 466,000 50 60 75 . 
ee eRe 1,800,000 50 40 45 | Advertisers Index. 
ae Bonds 170,000 103 — 
Manhattan............. 4,000,000 50 130 —_ ° 
: GAS ENGINEERS, 
Metropolitan. ...... 2,500,000 100 115 120 | 
si Scrip... $1,000,000 oa 100 103 | William Farmer, New York City................ - 
SS Pee eee 5.000.000 190 50 5d George W. Dresser, New York City.. ............ 
- Bonds, gold... 900,000 1000 100 105 GAS WORKS APPARATUS AND 
. 3 ia CONSTRUCTION. 
Municipal................ 1,590,000 100 115 120 
+8 aad 750) OOO 105 110 Herring & Floyd, New York Citv............. 
by de e 
: satel aoe d T. F. Rowland, Greenpoint, L. I...... 
New York............... #,000,900 100 87 90 J. W. Starr & Son, Camden, N. J..... 
POOR s sisontosnaxccse 270,000 50 — LOO Deily & Fowler Philadelphia, Pa... 


Gas Co's of Brooklyn. 


PI ecccticniios . 2,000,000 245 110 115 Mackenzie & Sayre Man’f’g Co................... . 
Citizens................. 1,200,00 0 20 50 60 Bartlett, Robbins & Co., Baltimore, Md.............. 
és 3 FB is eo ; = Morris, Tasker & Co., Limited, Phila., Pa........... 
8. F. Bonds. 320,000 1000 100 102 Monongahela Gas Wviks Mfg. Co., Pittsburgh, Pa .... 
Peoples................-. 1,000,000 10 18 25 Beown Owen; PRUE PR... 5.6. oo. sce. ccsecse 
“¢ 2907 as ~ 
Bonds. ....... 325,000... 95 GAS AND WATER PIPES. 
se _, ‘ oh = 
SCTIP ....... 300,000... saad 80 McNeals & Archer, Burlington, N. J................5 
Metropolitan........... 1,000,000 199 40 50 Gloucester Iron Wurks, Philadalphia, Pa... 


DID itrdsconnnrecwest 1,000,000 25 50 60 Robt. Campbell & Co., New York City.. ..... 


Kerr Murray, Fort Wayne, Ind 
George Stacey & Cu., Vincinnati, Ohio... 































ee 


GAS FIXTURES, 


150 Mitchell, Vance & Co., New York Wity..... ....... ae 2a 
CEMENT. 
130 S. L. Merchant & Co., New York City....... ...-. 136 
5U BOOKS, 
” Cathels, Gas Consumer’s Manual............ ....... 14: 
I a ee er ; 141 
100 | Scientific Books..... ... . oy a 138 
6 Fodell’s Book-Keepirg... ones 143 
| Ns Satarceues Ss chadveiwsawkcae sare ‘a ° » 140 
Sanitary Engineer. . an ta ak i se. wgaws 2D 
953 | Journal des Usines a Gaz.. eee Te ae er 
Gas Trade Circuiar and Review............. besatesbees 135 





SITUATION WANTED 


| oS intendent 
mH uperintendent. 
| 
HAVE HAD SEVERAL YEARS’ EXPERIENCE. GOOD 
REFERENCES, Address, CARROLL COLLINS, 
228 OGDEN AV., CHICAGO, ILL. 


129 
° BROWN & OWEN, 
a MANUFACTURERS OF 

139 EVERY DESCRIPTION OF 


sas aud Water Works Supplies 


Particular attention given to the alteration of old works. 
Estimates and Drawings furnished. 


... 188 | THOS. R. BROWN, R. PITT OWEN. 
. 138 Late Chief-Eng. Phila. Gas Works. 
nas ane 


Address all communications to 


‘“ Ufc - rn James Marsiiall & Co Pittsburgh, Pa........... 138 | 
Ristionise 10,000 1000 § 8! ’ 7 ‘ r > 
Ot. enero aes 0 <eteetetien....... i33| N.W. Cor, 12th and Noble Streets, 
Williamsbargh ....... 1,om,09 0 ” 8. Decatur Smith, Philadelphia, Pa 138 2 > SLP 
as : : Fee rpiy .dohass suxeowes CRIME al cL . 
s on . . jur & , k 8 | 482-ly PHILADELPHIA 
crip te vo) Warren Foundry and Machine Co...........eeseeceeeces 138 
NE | an 200,000 100 — 70 Shickle, Harrison & Co., St. Louis, Mo............ 138 | 
. 1 wy or - rint. XN 
Union Co. E. N. ¥... 2a — 50 PAPE CUTTING MACHINES. DH E& 
Richmond Co., 8. I. 300,000 ... 60 85 . : ve 
Sh, WOOR GN, Ts Hs cc cesctnccccanss 141 


Out of Town Gas Companies. 





RETORTS AND FIRE BRICK. 


.Gas Analyst's 








Bath, Maine........... 70,000 100 J. H. Gautier & Co., Jersey City, N.J................ 
Buffalo Mutual, N.Y 750,000 100 65 70 B. Kreischer & Sons, New York City..........  ..... 136 | 
rT ‘ - d fo de. dt 136 | 
Bonds 200,000 1000 95 100 Adem Weber, : 
Bal Ma 2.000 1 : 92 Laclede Fire Brick Works, St. Louis, Mo....... 136 | M A N U A 3 
timore, Bid........ 2,000,000 00 95 aed Brooklyn Retort and Fire Brick Works....... 136 | sa 
6 Ctfs., gold 1,000,000 95 10 Evens & Howard, St. Louis, Mo.......... 136 
Bayonne, Oe ° 100 Qa Borgner & O’Brien, Phila., Pa............cec00 seeee 136 | BY - Ww. HARTLEY, A.1.C.E., M.S.E. 
Brockport, N. Y...... 25,000 100... 80 | DIETERICHOS REGENERATOR FURNACE. 
Citizeus, Newark..... 918,000 50 100 103 Chas F. Dieterich, Baltimore, Md... ......:.. ........ 14 | E. & F. N. SPON, Publishers. 
se “6 9 a i 
Bas. 124,000 105 10 GAS METERS. Price, $2.50 
Chicago Gas Co., Ills 128 130 Harris, Griffin & Co., Philadelphia, Pa.................. 142 | y - F 
Cincinnati G.& C.Co. 190 American Meter Co., New York and Philadelphia, Pa.. 143 
Derby of Conn....... 160,000 100 60 80 W. W. Goodwin & Co., Philadelphia, Pa......... 143 | CONTENTS. 
East Siam pone 25 114 120 Harris, Helme & MclIlhenny, Philndelphia, Pa......... 143 | SECTION I. 
Elizabethtown, N. J. 300,000 20 — 130 GAS STOVES. | The purposes of photometry. Standard light. Standard 
Fort Wayne. Ind 100 = W. W. Goodwin & Co., Phila., Pa.. 1v0 | burner. Gas Works Clauses Act Amendment Act, 1871 :— 
Ny ae cael a 7 vEa Regulations in respect of testing apparatus, mode of testing 
Hannibal, Mo......... 100,000 100 = 95 100 sata pate Aa: = a <a ,,, | for illuminating power, and for sulphuretted hydrogen, 
Hartford, Conn...... : 700,000 25 120 125 Ludlow Valve Manufacturing Co., Troy, N. Y.... 141 | Description of svandard apparatus. The photometer room. 
Hempstead, L. I..... 25,000 100... — EXHAUSTERS, Preparation of candles. Testing ‘operations. Readings. 
. wi — P. H. & F. M. Roots, Connersville, Ind. seeies 140 | Correction for gas consumpt. Corrections for candles’ con- 
LL 50,000 20 145 55 “ ‘ : : : | , 3 
— 64 I ; > a 100 " Smith & Sayre Manufacturing Co., New York City..... 140 | sumpt. Corrections for barometric pressure and tempera- 
Jamaica, lu. 1.....,... 25, tee — GAS COALS. tare. Ordinary photometers. The inferential or jet pho- 
Jacksonville, Ill...... 120,000 50 100 eee Penn Gas Coal Co., Philadelphia, Pa.... 137 | tometers. To set the jet photemeter at work. To rate the 
Lewistown Maine... 400,000 100 70 80 Perkins & Co., New York City........ 137 | jet photometer. 
Lima, Ohio,............ 60,000 100 -— Cannelton Coal Co., ro. * « 137 Gmornen 3. 
Bonds 30.000 90 New York & Cleveland Gas Coal Co., Pittsburgh, Pa.... 137 Duration and mode of testing in London, sulphuretted 
: —s z _ Newburgh Orre) Ccal Co., Baltimore, Md.............. 137] hydrogen, ammonia, sulphur compounds. Preparation of 
Laclede St LouisMo. 1,200,000 {00 - 75 Despard Coal Co. saltimore, Md....................... 187] solutions. Fitting up. To set the apparatus at work. 
Long Branch........ 20 30 40 Tyrconnell Coal Vo., Baltimore, Md....... .. ...-..... 137 | Analysis. 
New Haven, Conn... -. ie Ae Fort Pitt Gas Coals.................0.04: 137 SECTION ITI. 
Peoples. Jersey City SS. 80 Chesapeake & Ohio R. R. Coal Agency............... 137 Ammonia. Sulphuretted hydrogen. Carbonic acid. The 
oP : ‘ ies nae West Fairmont and Marion Coal Co., N. Y. City. . 137 | Cooper’s Tube, or Endiometer. To calculate weight of sul- 
Bds. — 95 nen ane phur. Harcourt’s color test. A rapid and accurate method 
Peoples of Albany... 650.000 100 — 10 wrcieaithinittiaiitntinde ss Wil of estimating sulphur in coal gas. Specific gravity. To 
“ Bonds 350,000 1000 -- : Schleicher, Schumm & Co., Philadelphia, Pa........ 135 | find the specific gravity of dry gas. To correct the bulk and 
Peoples of Baltimore 25 44 48 STREET LAMPS. find the weight of gas. 
sa Bonds.... 106 —s J. G. Miner, Morrisania, N. Y. City..................... 185 APPENDIX, 
Plainfield, N. J....... 80,000 100 —— 105 BURNERS. Rules and tables to facilitate the calculations necessary 
Ss in the determination of the illuminating value and degree 
Perth Amboy ......... 2 — 95 C. Gefrorer, Philadeipnia, Pa............. . 136 | of purity of coal gas. Photometry. Ammonia and sulphur. 
Rochester. N. ¥ sesees 50 = 70 30 | vaAR BURNER, AND BLOWER FOR BURN- | Proving of testing meters in London. The gas referees’ 
sd Citizens 100 50 60 ING BREESE. cubic-foot measure. Times and mode of testing for pres- 
; 9 97 z rT ;, | Surein London. Proposed standards of light. 
Toledo, Ohio...... .. . 95 97 H. E. Parson, New York City... 110 
Washington, D.C... 1,500,000 20 —— 200 ohin 
iS -tede’ Sennen 80 aoe PROCESSES. A. M. Callender & Co., 
—_— at tay Gwynne Harris, New York Vity...... 139 
I ccnctiaveinens 50 670 80 Lowe, Philadelphia, Pa, ousaeyN 141 42 PINE STREET, N, Y, 








Sept, 16, 1879. American Gas Light Fournal. 135 


































-—| SILENT GAS ENGINE. 


36 : Always Ready to be Started, and to give at once Full Power. 


NO STEAM TO MAKE OR MAINTAIN. 





NO COAL, NO ASHES, NO DIRT 


NO FIRE, NO DANGER, NO EXTRA INSURANCE. : 
NO GAUGES, NO PUMPS, NO LEAKAGE 


ALMOST NO ATTENDANCE, 


BURNS COMMON GAS. 


AVERAGE CONSUMPTION PER HORSE POWER, 


21 1-2 Cubic Ft. Per Hour. 


CUSTS NOTHING WHILE STANDING, LITTLE WHILE 





KUNNING WITHOUT DOING WORK, AND WHILE 
WORKING THE GAS IS PRECISELY REGULATED B 
THE GOVERNOR IN PROPORTION TO THE POW 
DEVELOPED. 


SIZES AT PRESENT OFFERED, 2, 4 and 7 H.P 





LARGER SIZES TO ORDER. 


THE NEW OTTO SILENT GAS ENGINE. 


Unexcelled for Convenience and Economy in running Gas Exhausters, Tar and Ammonia Pumps, Hoists in Ware- 
houses or Stores, Ventilating Theatres, Halls and Buildings, Driving Electro-Magnetic Machines, 


And useful generally for all work of small stationary steam engines. Where work is intermittent, trouble with a steam boiler and engine is at its maximum, but 


is at its minimum with a gas engine. For particulars, prices, etc., apply to SCHLEICHER, SCHUMM & CO., 
3045 Chestnut Street. Philadelphia. 








T. B. RITER, President. W. J. MILLER, Sec. and Treas. P. MUNZINGER, Lng. and Supt 


MONONGAHELA GAS WORKS MANUFACTURING (0,, 7 
et (LIMITLTED.) sitll | 





39 & 54 Water St., Pittsburgh, Pa. 1211 Market St., Phila., Pa. 


MANUFACTURERS AND BUILDERS OF 


Cas Machinery of all Descriptions. 


PLANS AND ESTIMATES FURNISHED ON APELIOATION. : Adbrees eeegetene- 1211 MAREE? 5: —aeet, FUILA., PA. 


THE GLOBE STREET LAMP. The Gas Trade Circular and Review. 


ISSUED EVERY ALTERNATE FRIDAY. 





Edited and Published by Cuas. W. Hastines, 8 Buckingham St., London, Eng. 


Each number contains articles in connection with the manufacture and supply of Gas ; sum- 
| mary of latest intelligence on the subject of Electric Lighting ; articles upon Water Supply ; also 
on the Construction and Maintenance of Gas, Water, and Sewage Works. 


City, 


Price, 10s., Postpaid. 


for Hang- 
et Lamps. 
Improved 





MINER, 
N.Y. 





’s Pat. Street Lamps, 





a 
fo) 
oa 
= 
PAS 
= e 
S CDH 
22252 . The Gas and Water Companies’ ’ Directory. 
Eee s a 
: Za” 6 = Edited and Published Annually by CHARLES W. HASTINGS. 
be = ~ ' = | 
6) g es ® — = | This Work gives a complete list of all Gas and Water Companies throughout we eerver Scotland, Ireland 
! $ SS = ™ | and Wales; date of formation, amount of capital, and names of all officers, etc. ; including carbonization 
. # : .. S o~ | returns, prices paid for gas, dividends, etc. 
ar ; s Ss 5 Price, in Oloth Covers, 5s.; in Paper Covers, 38. 6d. Postage Ertra. 
5 ss S25 Address, 8 BUCKINGHAM STREET, 
= S sx m] | Orders Reecived at this Office. LONDON, W. C., ENGLAND, 
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J. H. CAUTIER & CO., 


CORNER OF 
GREENE AND ESSEX penta 
JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H. GAUTIER. 
393-ly C. E. GREGORY 


Brooklyn Clay Retort 


AND 


FIRE-BRICK WORKS. 


Manufacturers vf Clay Retorts, Fire Bricks, Gas House 
end otaer Tile, Cupola Brick, etc. Dealersin and Miners of 
Fire Clay and Fire Sand. Clay bank at Buri’s Creek, New 
Jersey. Manufactory: Van Dyke, Elizabeth, Richards and 
Partitio2 Streets, Brookiyn, N.Y. Office, No,83 Van Dyke 
Street 


Borgner & O’Brien, 


MANUFACTURERS OF 


CLAY GAS RETORTS 
AND RETORT SETTINGS, 
FIRE BRICKS, TILES, ETC. 


23d St., Below Vine, 


PHILADELPHIA. 


20 years practical experience. Gas house work a specialty. 


C. CEFRORER. 


Manufacturer of 


GAS BURNERS, 


GAS HEATING AND COOE ING APPARATUS. 


FITTERS’ PROVING APPARATUS, ETC., 
No. 248 North Eighth Street, Philadelphia. 


GEO. W. DRESSER, 
CIVIL ENGINEER. 


TRINITY BUILDING 





ROOM 89. 





111 BROAUDWAY. 








LACLEDE MANHATTAN | 
FIRE BRICKS AND FIRE BRICK & ENAMELLED CLAY 


GAS RETORT WORKS RETORT WORKS. 
CHELTENUAM, MO. ADAM WEBER, 


Hand and Machine made Retorts and Settings, Superior 
PROPRIETOR. 


Fire Bricks for Siemans Gas and Glass Furnace. Bricks 
and Tiles for Whitwell’s Hot Blast Ovens, Blast Furnace | 
and Cupola Tiles, Etc. | Office and Works, 15th Street, Avenue ©. 
M tures of 
ye is rive . anufactures 0 
Fire Bricks and Tiles | FIRE BRICK AND TILES . 
’ 


of all shapes and sizes. al 
Glass Pot Clay. Fine Ground Cla yend Fire Bricks. Sewer Of all shapes and sizes. 
Pipe, Etc. FIRE MORTAR, CLAY AND SAND, 


>; idea . i 
901 Pine Street, St. Louis, Mo. | §@ Articles of every description made to order at short 
642— notice, 


: _ | 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.R., N.Y. 


Portland Cement, 
Roman Cement, 
Keene’s Cement, 


Sellurs Gas Cement. 
English Fire Brick, No. 1. 


Cas Retorts, “Silica Fire Brick. 


{[MPORTERS. 


S. L. MERCHANT & CO., 


53 Broadway, New York, 
Just below ‘Trinity Church. 344-ly 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. | | eee 10 cents postage for “ Practical Treatise on 


| 








Attention, Architects, Contractors, and Buyers! 
USE THE 


« Hivens & Howard : 


RRAND OF STANDARD 


ErIRE BRICK, 
SALT GLAZED FIRE-CLAY SEWER PIPE 


Best Quality and Lowest Prices. 


; 2 = Office, 916 MARKET STREET, ST. LOUIS, MO. 
THROUGH CARS LOADED AT FACTORY FOR ALL ACCESSIBLE POINTS. 








JOURNAL des USINES a GAZ. 


ORGANE DE LA 


Societe Technique de L? Industrie du Gaz en France. 
ISSUED ON THE 5rs OF EACH MONTH. 


MESSRS. SERVIER, MONNIER. AND ROUGET, EDITORS AND MANAGERS. 


THIS JOURNAL CONTAINS ALL THE LATEST SCIENTIFIC AND PRACTICAL INFORMATION 
RELATING TO GAS MANOFACTURE IN FRANCE. 


Subscriptions Received at this Office. Price, Post-paid, $3.50 Per Annum. 





NEWCASTLE 


AND PROVINCIAL GAS COALS. 


THE UNDERSIGNED ARE PREPARED TO EXECUTE ORDERS FOR 
NEWCASTLE COAL (NEW PELTON), 


ALSO FOR THE BEST QUALITIES OF 


PRO V.LACLAL GAS COAL, 


DELIVERED AT ANY PORT IN THE UNITED STATES. 


We supplied nearly 100,000 tons of Provincial Coal to some twenty-five different Gas Companies in 1877. These coals will yield in practical use fully 


10,000 Cubic Feet of 16 1-2 Candle Gas---40 Bushels Coke. 


JSa2UES BD. —- 
rr. SEA VERNS 


PERKINS & CO 


41 SOUTH STREET, NEW YORK. 
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NEW YORK AND CLEVELAND 


GAS COAL COM’Y 
Of Pittsburgh, Pa. 


MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
ustly celebrated, and acknowledged superior GAS COAL, to 
any point reached by railroad or navigation. on most favor 
able terms, 


General Office—89 Wood Street, 
PITTSBURGH, PA. 
Branch Office—120 Water Street, 
CLEVELAND, OHIO. 


WILLIAM A. McINTOSH, President. 

A. CARNEGIE, Vice-President. 

W. P. DE ARMIT, Treasurer. 

THOMAS AXWORTHY. Agent 
351-ly at Cleveland, Ohio. 








THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company’s Office, No. 52S, Gay Street, Baltimore, Md. 

C. OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. 

Cuas. W. Hays, Agent in New York, Room 7, Trinity Build- 
ing, 111 Broadway, 

This Company offer their very superior Gas Coal at lowest 
market prices, 

It yields 10,996 cubic feet of gas to the ton of 2,240 lbs, of 
good illuminating power, and of remarkable purity; one 
bushel of lime purifying 6,792 cubic feet, with a large amount 
of coke of good quality, 

Ithas been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 
the Manhattan, Metropolitan, and New York Gas Light Com- 
panies of New York; the Brooklyu and Citizen’s Gas Light 
Companies of Brooklyn, N. Y ,; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Gas Light Com- 
pany, Providence, R. I 

Best dry coals shipped from Locust Point, wharves, and 
prompt attsntion given to orders for chartering of vessels, 

224-ly 0 





THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country. 
Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 


BANGS & HORTON, No. 31 Duane street, Boston. 
Mines in permece. County, West Virginia. 
Wharves Locust Point 

Compaty’s Office, 15 German st.,} Baltimore. 


Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, 
N.J.; Washington Gas Light Company ; Portland Gas Light 
Company, Maine 

*." Reference to them ie requested, 204—4 





TYRCGONNELL GAS COAL., 
MINED 1N TAYLOR COUNTY, WHST VA. 
Company’s Office, 52 S. Gay St., Baltimore, 

CHARLES MACKALL, Secretary. 
CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. Y. 
SHIPPING PoINnT—Baltimore, Md. 





This coal yields 10,000 cubic feet of Gas with an illuminat- 
ing power of over 16 candles, Forty bushels of very superio 
Coke, with little Ash and scarcely any clinker Od-ly 


FORT PITT CAS COAL 


This Company is prepared to supply any amount of their 


Celebrated Gas Coal 
all points reached by rail or lake throughout the West. 
THE FORT PITT COAL COMPANY, 
OFFICE 337 LIBERTY STRE T, 
PITTSBURGH, PA. 
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__GAS COALS. 
TH E 


PENN GAS COAL COMPANY 


J 


OFFER THEIR 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


GAS PURPOSES. 


———00) —— 
Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Statior 
m the Pennsylvania Railroad, and on the Youghiogheny River. 
OFFICES 
No. 209 South Third Street, Phil’a. 90 Wall Street, New York, 
PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side). 


Greenwich Wharves, Delaware River. 
366-1y Pier No. 1 (Lower Side), South Ambov, NI de 


CANNELTON COAL COMPANY 


Miners of the celebrated CANNELTON CANNEL, acknowledged to be the dest enricher produced 
in this country, yielding 10,000 cubic feet of 64.54 candle gas per ton of 2,240 pounds. 
J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 





Sates (PERKINS & CO., New York. MAYER, CARROLL & CO., Baltimore. 
AGENTS: ) DANIEL W. JOB & CO., Boston. BENEDICT & DOWNS, New Haven. 





The West Fairmont aud Marion Consolidated Coal Company, 


Mines at Fairmont, West Virginia, 
OFFER FOR SALE THEIR 


VERY SUPERIOR GAS COAL, 


IN ANY QUANTITY DESIRED, on the shortest notice, at their office, 231 BROADWAY, New York 


PRnReIINTs & Co.. 


41 SOUTH STREET WN. Y. 


IMPORTERS AND AGENTS FOR THE SALE OF 


AMERICAN, 
PROVINCIAL, 
and ENGLISH 


GAS COALS AND CANNEL. 


F. SEAVERNS, Jr. 








CHESAPEAKE AND OHIO RAILWAY 
COAL ACENCY. 


FOR THE SALE OF THE SUPERIOR 


KANAWHA GAS COALS, 


ALSO, 





CANNEL, 
SPLINT, 
ancl STEAM COALS. 


From the Kanawha and New River Reg:ons, on the wine of the Chesapeake and Ohio Railway. 





C. B. ORCUTT, Secretary. } (OFFICE Ne. 7 WALT ST. 
J. J. GORDON, Sales Agent. NEW YORK 
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M‘NEALS & ARCHER, 


BURLINGTON. N. J, 


Flange-Pipes 


CAST IRON PIPES 





FOR_ _WATER AND_ GAS. 


jesquan 


“440A 


aapuno4 





DAVID 8. BROWN, Preside nt. 
BEN SfAMIN C HEW, Treasurer, 





Est ER TRON | 


| GLOUCESTER CITY, N 


JAMES P. MICHEL LON, ‘Secretary, 
WILLIAM SEXTON, Superintendent, 


ARPA NOIO 


astlron fash Wale Pies, sap Vales, Fir Wyirans Gras Holders. &, 


Office No. 6 North Seventh Street, an: nn nee 





ESTABLISHED 1856. 


WARREN FOUNDRY ian MACHINE CO,, 


WORKS AT PHILLIPSBURGH, N, J. 


NEW YORK OFFICE, 


153 BROADWAY. 





ys) » 7] - ! é y ; ® 
Cast Iron Water and Gas Pipe 
FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 
Branches, Bends, Retorts, Etc., Etc. 


436-1 





SCIENTIFIC BOOKS. 


We are prepared to furnish to GAS MANAGERS | 


and others interested in the topics treated of, the fol 
lowing Books, at prices named : 


GAS MANUFACTURE, by WILLIAM RIcRARDS, 4 to, 
with numerous Engravings and Pilates, in Cioth bind- 
ing. $12. 


INSTRUCTIONS FOR THE: MANAGEWENT 
OF GAS WORKS, by W. C. HoLmEs. 8 vo- Cloth 
$1.50 


ANALYSIS, TECHNICAL VALUATION, PU- 
RIFICATION and USE OF COAL GAS, by 
Rev. W. R. Bowpiron, M. A., with Engravings. 8 vo 
Cloth. $4.50. 

SEWSBIGGINS HAND BOOK, hy THoMAsS NEWBIG- 
am, C. EB. $3.75. 





GAS CONSUMERS HAND BOOK, by Wy». Rics- 


ARDS. C. E. 18 mo. Sewed. 20 Ceats, 


GAS CONSUMERS MANUAL, by 
10 Cents 


E. 8. CATHELS, C.E 


PRACTICAL TREATISE ON HEAT, by THoma 


Box. Second edition. $5. 
AIR AS FUEL, OR PETROLEUM 


ERAL OILS “UTIL IZED BY CARBURETTING AIR, by 


AND OTHER MIN- 


OwEN C. D. Ross, Member Institute Civil Engineers. 


8 vo. Cloth. $1.50. 


The above will be forwarded by Express. upon receipt of 


price. 


We will take especial pains in securing and forwarding 


any other Works that may be desired, upon receipt of order. 


All remittances must be made by C heck, Draft, or Post Office 


Money Order. 


Ae M, CALLENDER & CO., 


Room 18, No, 4?, 


Pine Street, N. Y. 





R. DD. WOOD & CO,., 


PHILADELPHIa. 
MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts. Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 


400 Chestnut Street. 


J AMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES 





Works, ISth, 19th, 20th and Railroad Street, 
Office, No. 23 Nineteenth Street. 


Pittsburgh, Pa. 


N.B.—Pipes from 8-1cn and upwards cast in 12 ft. lengths. 
ta Son for Circular and Price List. 


BERGEN IRON WORKS. 
ROBT. CAMPBELL & CO. 


MANUFACTURERS OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 
Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 
Bench Castings for Gas Works, &c. 


Office 112 Leonard Street, mF. 








S. DECATUR SMITH, 





CAST IRON GAS Ss WATER PIPE, 


Foundry, Cor. of York and Moyer Streets, 
PHILADELPHIA. 


Several Thousand 2, 3, 4, 6 and 8 Inch 
Cast Iron Gas and Water Pipes on 
hand, for immedinte delivery. 

t#- FITTINGS FOR GAS AND WATER MAINS. _gt 


|CAST IRON PIPE, 
For Water & Gas. 


COATED and TESTED 300 POUNDS TO SQUARE INCH. 
ALL SIZES UN HAND, 
And Delivered at any Place Required. 


SHICKLE, HARRISON & CO., 


MANUFACTURERS, 











St. Louis, Mo. 
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MURRAY & BAKER, 
Practical Builders, | 


And Contractors for the Erection of 
Gas Works, 
MANUFACTURERS OF ALL THE LATEST AND MOST 
IMPROVED APPARATUS AND TOOLS FOR 
THE MANUFACTURE & DISTRIBU- 
TION OF COAL GAS. 
@” WORKS AT THE RAILWAY DEPOTS, 


FORT WAYNE, INDIANA. 





We manufacture Bench Castings, Washers, ‘‘The Im- 
mersed Multitubular,” and Atmospheric Condensers, Wet and 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slate, 
Wood and Iron Trays for Purifiers, Coke and Coal Carts, 
Wrought lron Screening Shovels and Castings, and Wrought 
Work of every description for Gas-Works. 

As Mr. Murray 1s # Practical Draughtsman, we will furnish 
plans and specifications to parties or associations, or will wait 
personally upon parties contemplating the construction of 
new works, or the alteration or extension of old ones 

The most satisfactory references can be given, if require’ 
of the experience and commercial fairness which character 
izes our dealings. 

We would respectfully inviie Western men to call and see 
ov vatterns and works here. MURRAY & BAKER, 

Fort Wayne, Indiana 


BARTLEY ROBBINS & 0, 


ARCHITECTURAL IRON WORKS. 


MANUFACTURERS OF 


GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR 
WATER AND AIR CONDENSERS, COMMON AND 
TOWER SCRUBBERS, ROTARY & STEAM 
JET EXHAUSTERS, WROUGHT 
IRON ROOF FRAMES. 


MANUFACTURERS OF ALL DESCRIPTIONS 
OF GAS APPARATUS, 


WORKS : 
Cors. Pratt, Scott, McHenry, Ramsay and Bartlett Streets, 
BALTIMORE, MARYLAND. 


Plans, Specifications, and Estimates furnished. 
spondence solicited. 


Corre- 
467-1ly 


JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 

Office in Philadelphia No. 435 Chestnut St., 
where a member of the Firm can be seen 
between 12 m. and 2 p. m. daily. 
MANUFACTURERS OF 
ALL KINDS OF CASTINGS AND APPARAT 'S FOR GAS 
WORKS, 


Wrought Iron Roof Frames. 


For Retort and other houses. Retorts and all castings re- 
quired for setting them in the latest and most improved 
model. WASHERS, CONDENSERS, SCKUBBERS and EXHAUSTERS 
for relieving the Retorts from pressure. PURIFIERS, varying 
from 2,000 to 2,000,000 cubic feet daily purifying ce pacity. 


Wrought Iron Lime Sieves 


for Purifiers. Station Meters of all sizes. 


GAS HOLDERS. 


TELESCOPIC AND SINGLE 
With cast fron guide and suspension frame GAS GOV 
ERNORS or REGULATORS, STREET MAINS, from 1% to 
48 INCHES DIAMETER, for WATER or GAS, Street Main con- 
nections, such a8 BRANCHES, BENDS, DRIPs, SLEEVES, etc. 
STOP VALVES, from 8 to 30 inches, for both Water and 


Wrought Iron Work. 


All the Smitn and Sb*et Iron work required in and about 
Gas Works. 226-tf 


JESSE W. STARR. JESSE W. STARR, JR. s 


{ 





1842. DEILY & FOWLER 1879 
LAUREL IRON WORKS. 


ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


MANUFACTURERS OF 


CAS HOLDERS, 


SINGLE AND TELESCOPIC—WITH CAS1 
OR WROUGHT IRON GUIDE FRAMES. 


We are prepared to furnish Holders, Wrought Iron Roof 
Frames, Bench Castings, Condensers, Scrubbers. Purifiers, 
Drips, Bends, Tees, and all other Iron Work connected with 
Gas Works. We have built 12 gas works and 115 gasholders. 
Personal supervision given to the erection of all our work. 
Holders built at following places since 1868: 


Lancaster, Pa. (2) Columbus, O. 
Williamsport, Pa. (3) Franklin, Ind, 
Bristol, Pa. (2) Indianapolis, Ind, 
Catasaqua, Pa. Jacksonville, 1. 
Kittanning, Pa. Joliet, Ll. 
Hazelton, Pa.| Lawrence, Kansas, 
Freeport. Pa, Jefferson City, N. O. La. (2) 
Huntingdon, Pa, Algiers, N. O., La. 
Pittowu, Pa. Kalamazoo, Mich 
Bethlehem (8S), Pa, Buffalo, N. Y. (2) 
Sharon, Pa Ogdensburg, N. Y 
Canter, Pa. Waverly, N. Y. 
Carlisle, Pa. Little Falls, N. ¥. 
Beaver Falls, Pa. Penn Yann, N. Y. 
“napolis, Md. Watkins, N. Y. 
Parkersburg, W. Va. Coney Island, N. Y. 
Lynchburg, Va. | Batavia, N. hf 
Stanton, Va. Gloucester, N. J. 
Youngstown, O | Salem, N.J. 
Steubenville, O Mount Holly, N. J. 
Zanesville, C | Plainfield, N. J. 
Mansfield, O. Englewood, N. J. 
Marion, O. Flemington, N. J. (2) 
Belleaire, O, Dover, Del. 
Athens. 0, Pittsfield, Mass. 
Barnesville, O. Meriden, Conn. 
Newark, O. Milwaukee, Wis. 


NATIONAL COAL GAS COMPENY. 


320 Broadway, N. Y., Rooms 50, 51 & 52. 


Elevator on Pearl Street. 
H. P. ALLEN, President. 





The process known as GWYNNE-HARRIS but from later | 


most essential improvements. more appropriately called the 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making ‘‘ Water Gas,” bythe decomposition of ‘super- 


1eated steam, in fire-clay retorts, set similarly to those in | 


Coal Gas Works, is anu established success. More than One 
Hundred Million cubic feet of gas have been made under 
this process,and for permanency and brilliancy, a8 well as 
economy both to the manufacturer and consumer, it is supe- 
rior to any gas made by the old, or any other method. 

Our process is not intermittent but continuous. The steam 
and the oil are admitted into the retorts by gauge cocks, and 
run for days without change. All the materials required, 
besides the steam, are 17 lbs. of Anthracite coal and about 
34 gallons of Petroleum or Napbtha, per 1000 feet of bril- 
llant gas. 


Rights for sale. Inquire of the President. 


HERRING & FLOYD, 
Oregon Iron Foundry 


738, 740, 742 and 744 Greenwich St,, N. Y 
MANUFACTURERS OF 
ALL KINDS OF CASTINGS 
AND 


APPARATUS FOR GAS-WORKS. 
BENCH CASTINGS 
*~ym benches of one to six Retorts each. 
v SHERS: MULTITUBLAR AND 
A:R CONDENSERS : CONDEN- 
SERS; SCRUBBERS, 
(wet aud dry), and 
EX HAUSTERS 
for relieving Retorts from pressure. 
BENDS and BRANCHES 


| of all sizes and description. 


FLOYD'S PATENT 
{ MALLEABLE RETORT LID. 
| BUTLER'S 
COKE SCREENING SHOVELS. 


| SABBATON’S PATENT 
FURNACE DOOR AND FRAME®. 


SELLER’S CEMENT 
for stopping leaks in Retorts. 
' GAS GOVERNORS, 
and everything ccanected with well regulated Gas Works 
low price, and in complete order. 
i; N.B. STOP VALVES from three to thirty inches— 


at very low prices, 
SILAS C. HERRING. 








JaMES R. shonin D. 


GEO. STACEY. HENRY RANSHAW. WM. STACEY. 
GEO. STACEY & CoO. 
MANUFACTURERS OF SINGLE AND TELESOOPIO 
| GAS-HOLDERS. 


| 
AND ALL KINDS OF 


Cast and Wrought [ron Work 


Used in the Erection of Gas and Coal Oil Works. 





Foundry on MILL STREET ; Nos. 33, 35, 37 and 39 
Office and Wrought Iron Workson RAMSAY STREET Cin- 
cinnati, Ohio. 


REFERENCE. 


Baton Rouge, La., Gas vo. 
Saginaw, Mich., Gas Co. 
Dayton, O., Gaslight Co. Oshkosh, Wis., Gas Co. 
Cc ovington, Ky., Gas Co. Peoria, Ill., Gas Co. 
Springfield, O., ‘Gas Co. Quincy, Ill., Gas Co. 
Terre Haute, {nd., Gas Co. Champaign, Ills., Gas Co, 
Madison Ind., Gas Co. Carlinville, Ill, Gas Co. 
Kansas City, Mo., Gas Co. Bowling Gre en, Ky., Gas 
Topeka, Kansas, Gas Co. Hamilton, Ohio, Gas-Co. 
Burlington lowa, Gas Co, Vv icksburg, Miss.. Gas Co 
Nashville, Tenn., Gas Co. Denver City, Cal., Gar cc 
a. Coverdale, Fneg’r Cincinnati, and others 


| Cincinnati Gas-Light Co. 
Indianopolis Gas Co. 











CONTINENT 








GASHOL DERS OF ANY MAGNITUDE. 


AL WORKS. 


- FE. ROWLAND, 
GREENPOINT, BROOKLYN, N. Y. 


ENGINEER AND MANUFACTURER OF 


GAS-HOLDERS, 


Proprietor, 


CONDENSERS, SCRUBBERS, VALVES, 


PURIFIERS, RETORTS, and HY- 
DRAULIC MAINS, 


and all other articles connected withthe Manufacture and 
Plans and Specifications prepared, 
and Proposals given for the necessary Plans for Lighting 


Distribution of Gas. 


Cities. Towns, Mansions, and Mamufactories, 








MACKENZIE & SAYRE MAN’ CO., 


141 BROADWAY, 


NEW YORK. 


Gas Works, Smelting Works & Machinery. 


Proprietors of P. W. MACKENZIES PROCESS AND APPARATUS tor making Illuminating 
Also, Mackenzies Process for 


Gas from Ordinary Gas Coals, enriched with 


Cannel or Oil. 


Making Heating Gas for Smelting, Melting, Puddling, Forges, Boilers, Ete. Also, 


P. W. Mackenzie’s New Engine and Boiler. 


434—14 
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With Engine on same Bed Plate, or without. 


BYE-PASSES, GAS VALVES, GOVERNORS, ELBOWS, PIPE-FITTINGS, &C., FURNISHED TO ORDER. 


P. He & F. M. ROOTS,} Patentees and Manufacturers, {CQNNERSVILLE, IND, 


Ss. S. TOWNSEND, General Agents, ) 6 Cortland St., 
WILLIAM COOKE, Selling Agent,!) NEW YORK. 


Send for Illustrated Catalogue and Price List. 









BUILDERS OF 


MACKENZIE’S PATENT ROTARY AND BSI 





EAM JET GAS EXHAUSTERS, GOVERNORS, COMPENSATORS 


INDENSERS, WASHERS, SCRUBBERS. 


Machinery and Apparatus for Gas 


~~ 


BY-PASSES, C 


SMITH & SAYRE MANUFACTURING COMPANY. 
Coal and Iron Exchange, 21 Cortlandt Street, N. Y 


W orks. 


yj. 


ry 


REGULATOR, BENC 


3OXES, TOWER SCRUBBERS, WITH AUTOMATIC WATER 


ISBELL’S PATENT SELF.SEALING 


Secret 


RETORT DOORS, 


Extension, or Alteration of Gas Works, or for the Construction o 
CHARLES W. ISBELL, 


IMATIC STREET PRESSURE GOVERNOR. 


~ 


HIGH SERVICE GOVERNOR, GAS AND WATER VALVES, HYDRAULIC MAIN DIP 
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MITCHELL, VANCE & CO. 


Manufacturers of 


CHANDELIERS! 


And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 
Fine Gilt Bronze and Marble Clocks, warranted best Tim< 
keepers Mantle Ornaments, &c. 
Salesroom, 836 DROADWAY. 


NEW YORK 
Special designs furnisned for Gas Fixtures for Churches 
| Public Halls, Lodges. &c. 


IMPROVED GAS EXHAUSTER ..\”:crutreestals 


_phlet which we have pub- 
lished for distribution 
among gas consumers, In 
the expectation of in- 
creasing the Gas Con- 
‘sumption, by answering 
ithe questions most often 
asked over the counter, 
as well as for introducing 
the use of gas for Cook- 
ing, Heating and Manu- 
facturing purposes. 
| We would solicit an 
order, feeling sure that a 
promotion of knowledge 
‘among the public gene- 
rally of the ease and com- 
fort of Gas, in its many 
‘uses, will increase the de- 
mand, and largely repay 
the small cost of distribu- 
tion. We will print with 
your inprint, and with 
such alterations as you 
may wish, in any quantity 
at the following rates: 
| 500. . $16 50 
1000. . . 30 00 
2000. . 55 00 


Single copies 10 cents 
Copies furnished trom 
this Office direct. 
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PATENTED MAY 23rd, 1876. 
PRICES REDUCED TO MEET THE TIMES. 
We have been able to reduce tha cost of Manufacturing, and desire to give our Customers the benefit at the following 
REDUCED RATES: 
No. 1 cuts 3, 4and 6 inch Pipe $75 
No. 1 1-2 cuts 4,6and 8 in. Pipe, $85 
No. 2 cuts 8, 10 and 12 in. Pipe, $100 
No. 3 cuts 16,18 and 20 in. Pipe, $225 
NO. 4 cuts 24 and 80inch Pipe, $2765 


No. 5 cuts 36 inch Pipe, SIIO 








For larger sizes Special Contracts 


will be made. 





It will cut a Continuous Line of Pipe in a Trench or Building AY . 


As well as loose Cast or Wrought Iron Pipe, Shafts or Columns of any size, leaving the ends clean, smooth, and square. d a 





Our Machines for cutting 20 and 30-INCH PIPE have been furn ihed the Manhattan and New York Gas Light Companies; also for cutting 12, 20, and 30 

inch Pipe to the Boston Gas-Light Company. The smaller sized Mac? ' have been in practical use in various parts of the vountry by Water and Gas Companies, 
for over two years, and all with the most satisfactory results. Addres : } 
A. C. WOOD, Syracuse, New York. BROWN & OWEN, 20th and Filbert Sts., Philadelphia. 
HERRING & FLOYD, No. 744 Greenwich street, N. .. MORRIS, TASKER & CO., 36 Oliver Street, Boston, Mass. 


“How to Burn Gas. THE LOWE GAS PROCESS LUDLOW 


S. A. STEVENS & CO, Valve Manf’g Co., 


f 


Under this title a neat little book has been is- | a: OFFICE AND WORKS ; 
sued containing the paper of Mr. Jas. Somerville, | ROOM 87, ASTOR HOUSE nthe: 
as read at the last meeting at Cincinnati, together; P. O. Box 1110, ee TORE, | Scene ee ORR er SF Vee Ave. ret 
with a table, taken from Prof. Chandler’s lecture | — Reece P TROY, NEW YORK. * 
showing the loss of light resulting from the use of sina s s pea occas = snaesleantataaaetaaalaa y 


shades, ete., of different kinds of glass. ADVANTAGES OF THE STRAP FILE. } BRA SS AND IRON SLIDE VALVES. 


The book is intended for sale to Gas Compa- | aie clap ; 
| 1st. It is simple, strong, and easily used. 


—— pc = si nme omar ad ae oe 2nd. Preserves papers without punching holes. inside screws, Indicator etc.) for Gas, Water and Steam— 
ompanies ¢ u i 3 ers t : > } 
bette ‘ age a “it ‘ge nner oh yg 3rd. Will always lie flat open. HYDRAULIC MAIN DIP REGULATORS. 
et “ ‘a — =" — eae eS Se 4th. Allows any paper on file to be taken off, with- Also ‘i 
fault-finding will cease. out disturbing the others. 4a 


The price is $10 per thousand. Orders may| We will furnish to our subscribers this important | FIRE HYDRANTS. 


be sent to the office of this Journal. article for preserving in a convenient form, the num- | ee | 


| bers of the Journal as it is issued at the very low 


. KINC’S TR EATI SE “ price of $1.25. Sent either by Express or Mail, as | 


directed. | 
By mail the postage will be 20 cents, which will be | 
added to the price of the Binder. Send orders to 


COAL GAS, Steric. 
akin eatiak ie! ties. | THE AMERICAN é 
uh moun mn SO.“ |G@AS-LIGHT JOURNAL.|@ 

PEM, $20. | Three dollars. tm 


A. M. CALLENDER & CO., 42 inestreet,N Y, | PER ANNUM. 


Jonatha > 


ae 
ban 


(Double and Single Gate 4 inch to 36 inch—outside and 


ae 
= <3 
“rae 


1 SWE eat 











MO Mitssid: 


y 


SEND FOR OIRCULARS. 





REFERENCES FURNISHED. 








a — = a $$ eg —— 


“HOW TO BURN GAS,” 
TEN DOLLARS PER THOUSAND. 


A, M, CALLENDER & CO., 42 PINE ST,, N, Y. 
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INTERNATIONAL-- 1876--EXHIBITION. 


The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & Co., 
12thand Brown Sts., Philadelphia, and 49 Dey St., N. Y., U.S, A.., 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which 
with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, 





Signed—A. T. GOSHORN, J. R. HAWLEY, 


Secretary, pro-tem. Director General President. 
GROUP JUDGES. 
AMERICAN. | FOREIGN. 
Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash- | Se WILLIAM THOMSON, LL.D., D.C.L., F.R.S., Great Britain 
ington, D.C. | JUL. SCHTEDMAYER, Germany 
Pror. F. A. P. BARNARD, 8.T.D., LL.D., President of Columbia College, N. Y- Mr. E. LEVASSEUR, France. 


Pror. J. E. HILGARD, Washington, D. O. | P. F. KUPKA, Austria. 

Pror. J. C: WATSUN, Ann Arbor, Michigan. | EDW. FAVRE PERRET, Switzerland. 
enERaAL HENRY K. OLIVER, Salem, Massachusetts. 

GEORGE F. BRISTOW, New York. 
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FARMER’S PATENT BYE-PASS DIP-PIPE. 
WILLIAM FARMER, 
ARCHITECT AND CENERAL CGAS® ENCINEER, 


ROOMS 87, 89, 91, 111 BROADWAY, NEW YORK. 
00 

WILLiam FARMER may be consulted upon all matters relating to the Manufacture of Illuminating Gas. Will furnish Specifications, Drawings, 
and Estimates for the Erection of Gas Works of any Capacity, and will erect the same either on Commission or by Contract. 

Having made the Construction of Gas Works a Specialty, perfect satisfaction can be guaranteed. 

Sole Agent for the FOULIS HYDRAULIC MACHINE for Drawing and Charging Retorts. 

Sole Agent for the AITKEN and YOUNG PROCESS FOR MAKING ILLUMINATING GAS. 











PATENTEE OF THE FOLLOWING INVENTIONS. 

EXHAUSTER (Screw Propeller) for Gas or Air, and Condensation. DUMPING BARROW for Wheeling Coal, Coke and Lime, Etc. 
HYDRAULIC MAIN for Reducing Pressure on Retorts. ZIGZAG SCRUBBERS for Naphthalizing the Gas and Removing the Tar, Ammonia, and 
Naphthaline. BYE-PASS DIP PIPE for reducing the Pressure on Retorts, Etc., as per cut above. SELF-ACTING WATER DISTRIBUTOR 
for Scrubbers and Washers, Etc. MOVABLE DIP PIPE tor Reducing aud Equalizing the Pressure on Retorts. TOWER SCRUBBERS (Jack- 
gited) for Economizing Space and Building Material. DUPLEX CENTRE SEAL for Keeping all the Boxes in a set continuously in action. 





REFERS BY PERMISSION TO THE FOLLOWING GENTLEMEN. 


D. HostTetrER, President Pittsburgh Gas-Light Co., Pittsburgh, Pa 

C. VANDERVOORT SMITH, Engineer Manhattan Gas-Light Company, N. Y. 
S. L. HusTep, President Laclede Gas-Light Company, St. Lous, Mo 

E. VANDERPOOL, Engineer, Newark Gas-Light Company, Newark, N a. 


Professor B. SILLIMAN, New Haven, Conn. 

GEN. CHAS. RoomE, President Manhattan Gas-Light Company, N. Y. | 
GEN. 4. HICKENLOOPER, President Cincinnati Gas-Light Co., Cincinnatti, Ohio. 

&. W. BENSON, President Brooklyn Gas-Lighi Company, Brooklyn, N. Y. | 
















Sept. 16, 1879. American Gas Light Fournal. 143 


T. C. HOPPER, Prest. and Gen. Supt. WM. H. HOPPER, Vice-Prest. WM. H. DOWN, Sec. 








WM. N. MILSTED, Treas. 


AMERICAN METER COMPANY, 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS, 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTRE VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR AND JET PHOTOMETERS. 


Manufactories: ) GAS STOVES—AMERICAN, FRENCH, & ENGLISH. Agsgonciecs: 
SUGG’S ILLUMINATING POWER METER. | on weree Sedat: Ciaebeetle 
512 W. 22d St., N. . 4 SUGG’S “STANDARD” ARGAND BURNERS. ALSO NN AND TTT. } 20 South Canal Street, Chicago. 


. Wet Meters, with Lizar’s ‘“‘Invariable Measuring’? Drum, 810 North Secovrd Street, St. Louis. 
Arch & 22d Sts., Phila. SOLE AGENTS FOR THE ALLEN EXHAUSTER GOVERNOR. | | 122 & 124 Sutter St., San Francisco. 





HELME & McILHENNY, 


Successors to Harris & Brother. 


HARRIS, 


ESTABLISHED 1848. 


PRAGTIOAL Gas WATER MWANVUPAGCTURERS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philatlelphia, Pa 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus; Also furnish all other Articles 
appertaining to the use of Gas Works. 


From our long Practical Experience of the Business (covering a period of 28 years) and from our personal supervision of all 
Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


WASHINGTON HARRIS. WILLIAM HELME. JOHN MoILHENNY. 











WILLIAM W. GOODWIN & CO. 
No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 
No, 142 Chambers Street, New York 


MANUFACTURERS OF 





Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum RKe- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry aud Wet Gov. 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


Coodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer Also Patentee and we are the 
SOLE MANUFACTURERS Of the oRIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements. 


Special attention to repairs of Meters, and all apparatus connected with the business. 


All work guaranteed first class in every particular, and orders filled promptly. 


NOW READY AND FOR SALE, 


THE PLUMBER FODELL’S 
AND System of Bookkeeping 


FOR GAS COMPANIES, 


a iF : 2 Price $5, which should be sent either in Check, P, O, Order 
; a or Registered Letter. 


Blank Bocks, with printed headings and forms on this sys- 
tem, will be supplied to Gas Companies, by apply)ng to W. P, 
FopgeuL Pailadelphia, or 











HAS BEEN ENLARGED, AND WILL NOW BE 


Published on the First and Fifteenth ot each Month, OFFICE GAS LIGHT JOURNAL, 42 Pine St., N. Y 


’ 
Instead of Monthly. {t will contain many new and valuable features, and thus be indispensable to everyone CATHEL’S 


professionally interested in its special field—Lighting, Heating, Ventilation, Water Supply, and Drainage. C. AS CO N & U Vi gE R Ss 
MANUEL, 


. Enables every Gas Consumer to ascertain at a glance, with- 
Gzo. E. Wanrina, Jr., O.E. Prof. Henry Morton, Ph.D. out any previous knowledge of the Gas Meter, the quantity 
T. O’Conor Stoanz, Ph.D. Dr. Joun H. Bruxrnas, U.S.A. | and money value of the Gas consumed. Also the best method 
of obtaining from Gas the largest amount of its light. 

It will be tothe advantage of Gas Compunies to supply 
their Consumers with one of these Guides, as a means of pre- 
venting complaints arising from their want of knowledge in 
regard to the registration of their meters. For saie by 

A. M, CALLENVDER & CO. 
42 Pine Street, New York, Room 18 


A M. CALULENDER & CO 





MRMesguliar Contributors: 


Epw. S. Pairsrick C.E. 
Rosert Bariaas, C.E. 


Price, 82 a Vear. Simgle Copies, 10 Cents. 


THE PLUMBER & SANITARY ENGINEER, 
P. O. Box 3037. 140 WILLIAM STREET, New York. 
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CHARLES F. DIETERICHS 
REGHNHRATOR FURNACE 
















FOR HEATING BENCHES OF RETORTS. 







| CAN BE ADAPTED TO ANY BENCH WITHOUT DISTURBING THE ORDINARY SETTINGS. 















These Furnaces have been in operation at the works of the People’s 
Gas Company, Baltimore, since June, 1878, and all the benches in use 
at the present time at the above works are heated by this system, 
Two and one-half per cent. of cannel in the mixture will produce the same 
yield and candle power as 5 per cent. of the same will produce in the ordin- 
ary bench. One of these benches of 6's, with retorts 20in.x12in.x&ft. 6in., will 
burn off 1,350 pounds of the mixture in 3 hours, just as easily as 1,200 pounds 
can be burnt off in the ordinary bench, with retorts of the above dimensions, 
in 4 hours. One of these benches can be worked during the 24 hours with 
less labor than is usually required to work the ordinary bench during the 
same time. And one man can attend to 16 or 20 of the fires. Twenty-five 
per cent. of the coke is sufficient to thoroughly burn off the charges. 
State, city, and factory rights granted on reasonable terms. For full par- 
ticulars apply to either 
CHAS. F. DIETERICH, Eng’r People’s Cas Co., 
BALTIMORE, MD. 


WM, FARMER, F. L. HAGADORN, HENRY J. DAVISON, 
111 Broadway, N.Y, 162 Beach St., Chicago, Ill. 231 Broadway, N.Y. 




























